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CLASS VI PERMIT APPLICATION NARRATIVE 


40 CFR 146.82(a) 


Facility Information 


Facility Name:  Capio Sherburne Sequestration, LLC 


Well Name:                 Capio Sherburne CCS Well No. 1 


Facility contact:  Peter Hollis, Capio Sequestration - President                                     


Michael Neese, Capio Sequestration - Senior Vice President 


Capio Sherburne Sequestration, LLC  


109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 


832-551-3300 / pete@fidelisinfra.com 


Well location:  Sherburne Wildlife Management Area (WMA) 


Pointe Coupee Parish, Louisiana  


30.521385, -91.718429 


Project Background and Contact Information 


Fidelis New Energy, LLC (“Fidelis”) is a Carbon Reduction and Climate Impact Company whose 


mission is to reduce carbon intensity of society and industry through the development, delivery, 


and operation of climate impact infrastructure.  Fidelis collaborates with customers, partners, and 


local communities through the development, investment, and delivery of infrastructure that helps 


them achieve their carbon reduction and climate impact objectives.  


Grön Fuels, a wholly owned subsidiary of Fidelis, is developing a facility designed to produce 


approximately 60,000 barrels per day of sustainable aviation fuel (“SAF”) and renewable diesel 


(“RD”) as well as green hydrogen and bioplastic feedstocks from more than 63,000 barrels per day 


of renewable feedstocks. 


Fidelis is also actively developing two co-located, synergistic, and symbiotic project facilities to 


enhance the value of Grön Fuels and that will collectively comprise the Grön Fuels GigaSystem™.  


The facilities include Bio-Carbon Capture & Sequestration (through Capio Sherburne 


Sequestration, LLC (“Capio”)) and Biomass Power with integrated carbon capture and 


sequestration (through Cyclus Steam & Power, LLC (“Cyclus”)), all wholly owned Fidelis 


subsidiaries.  Grön Fuels, Capio and Cyclus combined enable the Grön GigaSystem™ complex to 


produce the world’s first carbon negative SAF and RD without taking new technology 


commercialization risks.  


The GigaSystem™ is being developed on a site leased for 50 years from the Port of Greater Baton 


Rouge (“POGBR”) located on North Line Road in West Baton Rouge Parish, Louisiana.  The 


POGBR is an independent political subdivision of the State of Louisiana. The project design 


includes proven and bankable technologies and carbon reduction design features to intentionally 


deliver and optimize the reduction of the carbon intensity (“CI”) of Grön Fuels’ renewable fuels 


made from renewable feedstock sources. The location of the facility provides for optimal logistics 


for both incoming feedstock as well as outgoing fuels that includes barge and deep-water access 


via the Mississippi River, truck and until train access as well as pipeline connectivity to  the largest 
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capacity clean products pipeline in the United States that connects the US Gulf Coast refining 


markets to the Eastern and Southern United States and can transport SAF and RD to deep-water 


tank terminals and airports at the New York Harbor and surrounding areas. Grön Fuels’ facility at 


the POGBR was issued its minor source air permit in April 2021, executed an EPC contract with 


an affiliate of Koch Industries in June 2022 and is scheduled for commercial operation in 2025. 


Capio Sherburne Sequestration as the permit applicant, is developing the carbon capture and 


sequestration assets for the Grön Fuel complex. The objective is to address the climate crisis by 


mitigating the emissions products by chemical production, petroleum refining, and all other 


industrial producers of greenhouse gas emissions. The initial CCS assets are being developed in 


the industrial corridor between Baton Rouge and New Orleans along the Mississippi River.  


Specific to the Grön Fuel complex, Capio Sherburne Sequestration LLC (Capio) is developing a 


program of CO2 sequestration in the Sherburne Wildlife Management Area (WMA) located in 


southern Pointe Coupee, Iberville, and northern St. Martin Parishes, Louisiana. The leased portion 


of WMA is owned by the Louisiana Department of Wildlife and Fisheries and is not located on 


Indian lands.  This permit application is for an initial injection well and Capio intends to permit an 


additional five injection wells to support the overall project.  The CO2 source for initial injection 


is the Grön Fuels Renewable Diesel Facility, which will be located near Baton Rouge, 


Louisiana.  Capio expects to sequester 1.6 million metric tons during its first year of operation.  In 


the following years and with additional sources of CO2 from the Grön GigaSystem™, Capio 


expects to inject up to 5 million metric tons of CO2 per year.  


The facility name and contact information is provided above. Contact information for the 


Louisiana Department of Natural Resources (LDNR) Office of Conservation is included 


below.   An injection depth waiver or aquifer exemption expansion is not being requested.  


LDNR- Office of Conservation 


Stephen Lee – Director - Injection and Mining Division 


617 North 3rd Street 


8th Floor 


Baton Rouge, LA 70802 


(225) 342-5515 


 


A table with anticipated permits for the Class VI well has been included as Table 2-4.  Also 


included are the anticipated permits for the pipeline and CO2 source.  Additionally, a search for 


state or EPA-approved subsurface cleanup sites did not reveal any in the area of review.  The 


nearest site that was identified is located approximately 1 mile to the west.   


Site Characterization 


Regional Geology, Hydrogeology, and Local Structural Geology [40 CFR 146.82(a)(3)(vi)] 


The proposed sequestration area is a lease obtained by Capio from the State of Louisiana, located 


in southwestern Pointe Coupee Parish in the lower Louisiana coastal plain of the Gulf of Mexico 


sedimentary basin.  The Class VI well is to be located in Section 27, Township 6 South, Range 7 


East.  The well site is located approximately 26 miles northeast of Lafayette, Louisiana and 


approximately 32 miles west-northwest of Baton Rouge.  The planned Class VI well site is located 
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approximately 0.7 miles east of the Atchafalaya River, 2.8 miles south of U.S. Highway 190, 11.8 


miles north of Interstate I-10, and 2.5 miles southeast of Krotz Springs, Louisiana.  Figure 2-1 


shows the location of the project site on a US Geological Survey topographic map.  


The lease area also includes a Class V test well Sherburne #1 (State Serial Number 975895) in 


Section 24, Township 6 South, Range 7 East, which is located approximately 5,200 feet north of 


the planned Class VI well.  The Class V test well was drilled by Capio in July 2022 to provide data 


on the site stratigraphy and to collect data on the proposed injection and confining zones.  The 


project Area of Review (AOR) as defined by EPA guidance is the portion of the sequestration area 


in which the CO2 plume is forecasted to occur in the injection zone and in which the pressure in 


the injection zone is expected to exceed the critical pressure.  The AOR Evaluation and Corrective 


Action Plan portion of the permit application provides information on the characteristics of the 


AOR based on numerical modeling of the CO2 injection.  The lease area is larger than the modeled 


area of the AOR and is used in this permit application as a basis for evaluating the geologic 


conditions in the AOR. 


The proposed injection zone consists of thick fluvial sand deposits of Lower Miocene age that 


occur between approximately 6,000 and 6,500 feet below mean sea level (msl).  The proposed 


injection zone is confined above and below by extensive, laterally-continuous clay zones.  The 


geologic and physical characteristics of the proposed injection zone and the confining zone are 


described in detail in their respective section of this narrative.   


Summary of Area Stratigraphy 


This subsection describes the stratigraphic framework of the lease area based on published regional 


cross sections (Bebout and Gutierrez, 1982) and geologic reports, reports on nearby petroleum 


fields (McCampbell and Sheller, 1964; Harrison and others, 1970), geophysical well logs from the 


proposed sequestration area from the LDNR Strategic Online Natural Resources Information 


System (SONRIS), and regional summaries (Bebout and others, 1992; Brown and Loucks, 2009; 


Snedden and Galloway, 2019).  In addition, well log and core data from the Sherburne #1 also has 


been used to support the evaluation of the site stratigraphy.   


Figure 2-2 summarizes the stratigraphic column from the land surface to the base of the Paleocene 


Series, which occurs at a depth of over 15,000 feet.  This depth interval includes the formations 


containing the Underground Source of Drinking Water (USDW), the proposed 


sequestration/injection zone and its upper and lower confining zones, and other deeper zones that 


could potentially be used for sequestration in future permitting efforts.  The underlying Mesozoic 


formations are discussed briefly in the subsection on Tectonic History.  The stratigraphic column 


includes ages, stratigraphic group names, and locally-used lithostratigraphic nomenclature. 


The surficial geology of area is Holocene and Pleistocene alluvium of the Atchafalaya River.  The 


alluvium extends from the land surface at elevations of 20 to 25 feet msl downward to elevations 


of approximately -280 to -300 feet msl (Saucier, 1969).  The lower 100 to 150 feet of the alluvium 


consists of sand known as the Atchafalaya aquifer (Winner and others, 1968).  The Atchafalaya 


aquifer alluvium is part of the larger body of Pleistocene alluvium that has filled the Mississippi 


River valley.  On the east side of the Atchafalaya River in Pointe Coupee Parish, for example, the 


alluvium is referred to as the Mississippi River valley alluvium and the aquifer is known as the 
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Mississippi River alluvial aquifer.  The Hydrologic and Hydrogeologic Information narrative 


provides a detailed description of the occurrence of fresh groundwater in the Atchafalaya aquifer.   


Pleistocene clay and sand zones underlie the Atchafalaya alluvium and extend to elevations of -


400 to -500 feet msl (Nyman, 1984).  Pleistocene sand intervals make up the Chicot aquifer, which 


is of fluvial origin. 


Pliocene series clay and sand zones underlie the Chicot aquifer to elevations of -1,900 to -2,000 


feet msl.  The Pliocene deposits are referred to locally as the Evangeline aquifer.  The sand zones 


of the Evangeline aquifer have been named in the Pointe Coupee Parish area in reference to the 


aquifer sand depths in the Baton Rouge area to the east (Winner and others, 1968).  The Evangeline 


aquifer sands include the 800-Foot Sand, 1,000-Foot Sand, 1,200-Foot Sand, 1,500-Foot Sand, and 


1,700-Foot Sand.  On the west side of the Atchafalaya River in St. Landry Parish, the Pliocene 


deposits are not differentiated and are referred to as the Evangeline aquifer.  The Evangeline 


aquifer sands are fluvial and deltaic in origin.  The Hydrologic and Hydrogeologic Information 


narrative provides a detailed description of the occurrence of fresh groundwater in the Evangeline 


aquifer.   


The top of the Miocene series clay and sand zones occurs at approximately -1,900 to -2,000 feet 


msl (Winner and others, 1968).  The entire Miocene series is referred to as the Fleming Group in 


the Louisiana and Texas Gulf Coast (Galloway and others, 1986) and includes the lower, sand-


rich Oakville Formation and the overlying mud-rich Lagarto Formation.  The base of the Miocene 


deposits is at -6,300 to -6,500 feet msl in the sequestration area.  The thickness of the Miocene is 


approximately 4,300 to 4,500 feet.  The Lower Miocene series is the proposed sequestration zone 


for this project.  A thick clay predominated interval at the base of the Middle Miocene series is 


proposed to make up the upper confining zone for sequestration.  In addition, the proposed 


injection interval is directly overlain by a primary confining zone clay.  The narrative on 


Characteristics of the Injection and Confining Zones provides a detailed description of the Miocene 


sand zones proposed for sequestration of CO2 and the Miocene confining zone(s). 


The shallowest Miocene sands in the sequestration area include the 2,000-Foot Sand, the 2,400-


Foot Sand, and the 2,800-Foot Sand.  The base of the Underground Source of Drinking Water 


(USDW) occurs within the shallowest Miocene sands at elevations between 2,535 feet and 2,655 


feet below sea level.  The Hydrologic and Hydrogeologic Information narrative provides a detailed 


description of the occurrence of fresh groundwater in the Miocene sands and the depth of the base 


of the USDW.   


The Anahuac Group of Oligocene age underlies the Miocene deposits.  The top of the Anahuac 


Group occurs at approximately -6,300 to -6,500 feet msl.  The Anahuac Group consists of clay 


interbedded with proximal deltaic sand deposits.  The Anahuac Group is proposed to be the lower 


confining zone for sequestration in the Miocene deposits.  The base of the Anahuac Group is at -


7,000 to -7,200 feet msl at the project area.  The thickness of the Anahuac Group is 650 to 830 feet 


in the area.  Brown and Loucks (2009) classified the Anahuac Group as a transgressive member 


of the underlying Catahoula Group, which includes the Frio Formation.  However, in this 


document the term Anahuac Group will be retained, in accordance with stratigraphic terms used 


in Louisiana. The narrative on Characteristics of the Injection and Confining Zones provides a 


detailed description of the Anahuac Group section that is to be the lower confining zone. 
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The Frio Formation of Oligocene age occurs at approximately -7,000 to -7,200 feet msl.  The Frio 


Formation is included in the Catahoula Group.  The Frio Formation consists of clay interbedded 


with distal deltaic sand deposits.  The deltaic sand zones of the Frio Formation extend downward 


to elevations of -9,400 to -9,750 feet msl.  The thickness of the Frio Formation is approximately 


2,300 to 2,650 feet thick in the sequestration area.  The base of the Frio Formation is identified as 


the base of the deepest deltaic sand zone that occurs at any given location. 


Figure 2-3 shows a west to east cross section through the location of the Sherburne #1 well.  The 


cross section extends from the land surface to an elevation of approximately -7,000 feet msl to 


show the general relationships of the sequence of formations from the alluvial aquifer to the top of 


the Frio Formation.  The Lower Miocene section has been subdivided into eleven sand units, which 


are separated by clay confining units.  The proposed injection zone is to be in two sands (Sands 10 


and 11) at the base of the Lower Miocene.  Important confining units for the proposed injection 


zone sands consist of the overlying clay interval (primary confining unit) above Sand 10 and the 


underlying Anahuac Group (lower confining unit) below Sand 11.  In addition, a thick clay interval 


above the Lower Miocene makes up the upper secondary confining unit for the entire Middle 


Miocene sand complex.  The base of the USDW occurs above the upper confining unit.  The 


narrative section Characteristics of the Injection and Confining Zones provides detailed description 


of the injection zone sand units and confining zones. 


The Vicksburg Group of Oligocene age underlies the Frio Formation.  The Vicksburg consists of 


marine clay, and overlies the Jackson Group of Eocene age.  The Jackson Group also consists of 


marine clay.  The thickness of the Vicksburg Group and the underlying Jackson Group is 


approximately 1,000 feet in the sequestration area.   


The Jackson Group is underlain by older Cenozoic deposits including the Claiborne Group of 


Eocene age, the Wilcox Group of Eocene and Paleocene age, and the Midway Group of Paleocene 


age.  The underlying Mesozoic formations extend to the Paleozoic basement at depths of 


approximately 40,000 feet (Snedden and Galloway, 2019).  


Structure 


Located away from major structural features of the Louisiana Gulf Coast the project area is located 


in an area of simple geologic structure with generally uniform dip to the south and south-southwest.  


This area of uniform geologic structure is approximately twenty-seven miles south of the Lower 


Cretaceous shelf-margin trend and approximately 7 miles north of the inland limit of the South 


Louisiana Miocene growth faulting province.  The sequestration area is in the northernmost part 


of the South Louisiana Salt Basin.   


The dip of the formations in the sequestration area increases with depth and to the south because 


of the southward increases of subsidence and growth faulting in older formations.  The dip of the 


Pleistocene near-surface formations is estimated to be approximately 20 feet per mile based on 


south-north cross section A-A’ of Winner and others (1968).  The dip of the Evangeline aquifer 


sands is approximately 40 feet per mile.  The Miocene sand zones have dips ranging from 40 to 


60 feet per mile in the sequestration area and the base of the Miocene dips at approximately 75 


feet per mile.  The base of the Anahuac Group dips south-southwestward at approximately 115 


feet per mile.  The upper portion of the Frio Formation dips south-southwestward at approximately 
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150 feet per mile and the base of the Frio Formation dips south-southwestward at approximately 


250 feet per mile.   


Figure 2-4 shows regional geologic structural features including faults and salt domes located in 


the vicinity of the sequestration area.  Figure 2-4 also shows the locations of gas and oil fields 


located in the area.  These include the Sherburne Gas Field located to the north of the proposed 


location of the Class VI well, the Krotz Springs Oil and Gas Field located to the west, and the 


Fordoche Field located to the east, as well as other fields located at greater distances.  The gas and 


oil fields shown in Figure 3 primarily are located adjacent to faults and generally include structural 


traps related to the occurrence of the mapped faults.  The gas and oil fields in the area are depleted 


and have little or no production at the present time (2022).  The producing intervals in all of the 


gas and oil fields located in the area have been from the deeper sediment that comprise the 


Oligocene and Eocene.   


Figure 2-4 shows three normal faults north of the sequestration area.  This trend of faulting in the 


area north of the sequestration area has been referred to as the Eocene fault zone (Galloway, 2008).  


The normal faults dip toward the south and developed during periods of rapid sedimentation in 


response to Eocene and Oligocene sedimentary loading.  These “growth” faults have an expanded 


sedimentary section at the depths of the Eocene and Oligocene in the downthrown blocks to the 


south.  The displacement on the faults generally decreases upward as the faults became less active 


during the Miocene. 


The site seismic data shows the growth fault that is located in the area north of the Sherburne #1 


well and north of the Sherburne Gas Field.  The site seismic data is described later in this section 


under the description of Project Data Sources.  This fault has been mapped from the north side of 


the Krotz Springs Gas and Oil Field (Duchin, 1964) eastward to the Fordoche Gas and Oil Field 


(Wright, 1965 and Pierson, 1970).  This fault shows significant expansion of the Eocene series 


sediments at depths greater than 10,000 feet and was a growth fault during that time.  The 


displacement on this fault decreases upwards and is approximately 100 feet in the upper part of 


the Anahuac Group.  The displacement in the Miocene section is less than 50 feet and the 


displacement across the fault appears to terminate at the top of the Miocene (depth of 


approximately 2,000 feet).  There is no evidence of thickening of Miocene sedimentary layers 


across the fault.  The dip of the fault in the Miocene section is 45 degrees.  The modeled AOR for 


the Class VI well location does not extend outward to the location of this fault.  The Faults and 


Fractures narrative provides more information on this fault. 


Faults in the Eocene fault zone have displacements that terminate in the upper part of the Miocene.  


The fault located north of the Ravenswood, Bayou Gerance, and Bayou Fordoche Fields 


(northernmost fault shown in Figure 2-4), however, shows displacement from within the Eocene 


upwards into the Pliocene section. 


The South Louisiana Miocene growth faulting province occurs to the south of the sequestration 


area.  The growth fault on the north side of the Happytown Gas and Oil Field is located 


approximately 7 miles south of the sequestration area.  This fault shows significant displacement 


in the Miocene and marks the northern boundary of the Miocene growth faulting province.  The 


Miocene growth faults were activated during rapid sedimentation during the Miocene depocenters.  


Figure 2-4 also shows the western portion of the Baton Rouge Fault, a Miocene growth fault which 
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extends westward from the Baton Rouge area to the area of the Rosedale Field.  The western end 


of the Baton Rouge Fault is approximately 14 miles southeast of the sequestration area.  The 


locations of other Miocene growth faults further to the south are not shown in Figure 2-4.  The 


modeled AOR does not extend to the locations of the Miocene growth faults. 


There are no known salt structures at the sequestration area (Beckman and Williamson, 1990).  


The nearest mapped salt domes are the Port Barre Salt Dome, the Bayou des Glaises Salt Dome, 


and the Plumb Bob Salt Dome.  The Port Barre Salt Dome is located approximately 11.5 miles 


west of the sequestration area.  The top of salt at the Port Barre Dome is approximately 3,900 feet 


deep.  The Bayou des Glaises Salt Dome is located approximately 11.4 miles to the south of the 


sequestration area.  The top of salt at the Bayou des Glaises Dome is approximately 3,800 feet 


deep.  The Plumb Bob Salt Dome is located approximately 10.5 miles to the southwest of the 


sequestration area.  The top of salt at the Plumb Bob Dome is approximately 8,900 feet deep.  


These salt domes do not show any influence on the structural configuration of the geologic 


formations in the sequestration area. 


The formation pore water is normally pressured from the land surface to the Eocene series.  


Overpressured (geopressured) conditions occur at depths of 11,500 to 12,500 feet in the Cockfield 


or at the top of the Wilcox Group in the vicinity of the sequestration area (Bebout and Gutierrez, 


1982).  Therefore, there is no impact of overpressured conditions on the CO2 injection zones. 


Subsurface temperatures have been measured in petroleum wells in the vicinity of the sequestration 


area.  The temperatures range from 115 °F at 3,300 feet to 133 to 143 °F at 6,500 feet and show a 


temperature gradient of approximately 9 to 11 °F per 1,000 feet.  The temperature gradient 


increases to 11 to 14 °F per 1,000 feet in the depth range of 10,000 to 15,000 feet.  The heat flow 


in the sequestration area is in the range of 40 to 44 milliWatts per square meter (mW/m2) according 


to the Geothermal Map of North America (Blackwell and Richards, 2004).  The subsurface 


temperatures in the proposed sequestration zones are suitable for injection and storage of CO2. 


Tectonic History 


The study of the tectonic history of the Gulf of Mexico sedimentary basin has developed a large 


body of literature.  The summary contained herein is derived from Snedden and Galloway (2019), 


which provides a detailed description of the current state of understanding of the basin’s tectonic 


history.  This summary of the tectonic history addresses major depositional and tectonic events in 


the region of the sequestration area. 


The Gulf of Mexico sedimentary basin initiated with the deposition of the Louann Salt of Jurassic 


age.  During this time, the sequestration area was located in the northern part of the South 


Louisiana Salt Basin, which was an important area of Louann Salt accumulation. Opening of the 


Gulf of Mexico began as an intrusive phase of oceanic crust generation below the accumulating 


mass of evaporite sediments.  As the sedimentary basin grew through rifting and extension, clastic 


sediment input developed from sources in the newly-emerged Laramide highlands to the west and 


northwest and from the rejuvenated Appalachian Mountains to the northeast.   


The Jurassic and Cretaceous Periods included extensive carbonate sedimentation with the 


Smackover, Sligo, Glen Rose, Stuart City, and Austin Chalk shelves and platforms.  During this 
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time interval, the sequestration area was located in a basinal setting to the south of the shelf margin.  


Sedimentation in the basin area included carbonate and siliciclastic input to the Haynesville Shale, 


Bossier Shale, Paluxy, Woodbine, Tuscaloosa, and Navarro-Taylor sequences.   


The Paleogene Period opened with continuing conditions of high sea level and transgressive and 


aggradational deposition of the Midway Group deep-water basin and shelf mud.  The Western 


Interior of the North American plate underwent Laramide orogeny and this resulted in a long-term 


surge of siliciclastic sediment into the Gulf of Mexico sedimentary basin from the west and 


northwest.  The large sediment influx resulted in the deposition of the Wilcox Group of Paleocene-


Eocene age.  The Laramide compression enhanced the gulf-ward tilt of the basin and reactivated 


basement structures.  The Wilcox Group deltas and coastal plain pro-graded over the Cretaceous 


shelf edge located to the north of the sequestration area.  The Wilcox deposition extended 


southward in the basin to the south of the sequestration area.  The extensive sedimentation into the 


basin activated growth faulting in the former deep-water basin and along the basin margin.  The 


Holly Springs Delta associated with the ancestral Mississippi River drainage system was the main 


Wilcox sedimentation feature in the sequestration area.  Eocene deposition continued with the 


Queen City mud shelf, the Sparta deltaic and coastal deposits, and the Cockfield and Jackson 


deltaic and fluvial deposits.   


The Oligocene Epoch tectonism and sediment influx caused the most rapid sedimentation in the 


history of the Gulf of Mexico.  At the sequestration area, the Vicksburg Group is a shelf mudstone 


resulting from the shallow submergence of the shelf that began during deposition of the Jackson 


Group.  During the following period of Frio deposition, the Mississippi River drainage system 


delivered sediment in the Louisiana Delta across the sequestration area to a major depo-center to 


the south.  In the sequestration area, Frio sediments with present-day thickness of approximately 


2,700 feet were deposited in less than 10 million years.  The Hackberry Embayment developed to 


the southwest of the sequestration area after evacuation of salt due to the sediment loading.  Growth 


faulting was activated during the Oligocene and continued through the Anahuac transgression, 


which culminated in regional maximum flooding and deposition of marine muds across the 


sequestration area.   


During the Early Miocene Epoch, high sediment influx continued in the Mississippi Delta, which 


extended across the sequestration area.  Two depositional episodes named Lower Miocene 1 and 


Lower Miocene 2 occurred at this time and were separated by the Marginalia shale (index 


foraminiferid Marginulina ascensionensis of 18-million-year age).  The Mississippi fluvial-deltaic 


deposits prograded rapidly across the Anahuac shelf and developed a major shore zone and 


progradational slope depo-center near the present-day gulf shoreline to the south of the 


sequestration area.  Both fluvial and deltaic sedimentation occurred at the sequestration area during 


this time interval.  Miocene extensional faulting and salt-canopy loading occurred to the south of 


the sequestration area in the areas of maximum sediment accumulation.  The sequestration area 


shows no evidence of post-Oligocene extensional faulting or other deformation.  The Lower 


Miocene depositional events were followed by a regional transgression in the Northern Gulf basin 


margin that deposited the Amphistegina shale (Amphistegina B index foram at approximately 15 


million years).   


Rapid sedimentation continued in the Middle Miocene and Late Miocene Epochs.  The Mississippi 


River and Tennessee River drainage systems converged into the northern Gulf of Mexico in the 
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Middle Miocene and rapidly prograded the deltaic and shelf deposits southward. Fluvial 


sedimentation occurred at the sequestration area during the Middle and Late Miocene.  The Late 


Miocene ended with transgression at approximately 6 million years before present.   


The Pliocene and Pleistocene series included fluvial deposition in the Mississippi River drainage 


system.  The major depocenters were in the continental slope to the south of the present-day Gulf 


shoreline.  The Holocene rise of sea level resulted in the aggradation of the Mississippi River 


alluvium and Atchafalaya River alluvium across the sequestration area and its vicinity. 


Project Data Sources 


The principal project data sources for subsurface geologic information included geophysical logs 


of legacy petroleum wells in and adjacent to the sequestration area, existing 2D and 3D seismic 


data in the sequestration area, and the Class V stratigraphic test well with geophysical logs, core 


samples, and mud logging.  In addition, publications of the Louisiana Geological Survey, U.S. 


Geological Survey, the Lafayette Geological Society, the Gulf Coast Geological Society Library 


and the New Orleans Geological Society have provided detailed information on the stratigraphy 


and structure of the area including type sections and structure maps of the nearby depleted gas and 


oil fields. 


Geophysical Logs of Legacy Wells 
Legacy wells in the sequestration area and its surroundings were identified from the LDNR 


Strategic Online Natural Resources Information System (SONRIS) and utilized to assess the local 


stratigraphy.  If available the geophysical logs were obtained from SONRIS.  The geophysical logs 


from a number of wells in the area were not available in SONRIS and were obtained from TGS, a 


commercial petroleum industry data company.   


The identification of legacy wells in the sequestration area was supplemented by searching for 


wells with the following services:  TGS, and the Gulf Coast Geological Library   In addition, 


regional structure maps from Geomap Corporation were reviewed to assess if any additional wells 


occur in the sequestration area. 


Table 2-1 lists the legacy petroleum wells in the project area that had geophysical logs used in the 


evaluation of the subsurface stratigraphy of the area.  These wells are identified by their State 


Serial Number and API Number.  Other information listed in this table includes well name, 


location information, section-township-range, parish, and well status.  The State Serial Numbers 


of the wells are used in this permit application to identify the legacy wells because it is briefer than 


the API Number.  This table provides a cross reference for identifying legacy wells by API number 


if necessary. 


Existing Seismic Data 
Two 2D seismic lines and a licensed area of a 3D seismic survey have been used to assess the 


stratigraphy and structure of the sequestration area. 


Two 2D seismic lines in the planned project area were used to provide a portion of the preliminary 


geologic characterization.  These dip-oriented 2D seismic lines are located in the area adjacent to 


the Capio Sequestration #001 well site are licensed by Seismic Exchange, Inc (SEI).  The two 2D 
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seismic lines include line B603-E run by Oryx-Sun in 1967 (reprocessed in 1986) and line 4811-


1 run by Texaco in 1969 (processed in 1972).  The locations of the two seismic lines are shown in 


Figure 2-5. The licensed data is proprietary to SEI and subject to confidentiality terms of the 


license to Capio.
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Table 2-1. Interpreted Wells for Geologic Modeling 


State Serial Number API Number Well Name Well Status Easting (ft) Northing (ft) Latitude Longitude Total Depth (ft) Township  Range Section 


39827 17077001210000 VJ KURZWEG ET AL 001  P&A 3160797 740371 30.5352972 -91.71462269 11,011  06S 07E 24 


42338 17097001610000 KROTZ SPRINGS UNIT 011  P&A 3144893 730680 30.50849723 -91.76502184 11,100  06S 07E 19 


42512 17077001290000 U CKF RA SUA;V J KURZWEG 002  P&A 3163631 740398 30.53539704 -91.70562143 10,704  06S 07E 38 


44904 17077001200000 SHE 9300 STR RA SU;KURZWEG U1 003  P&A 3158496 739542 30.53299666 -91.72192234 12,249  06S 07E 23 


44973 17077001440000 SHE 9300 STR RA SU 001  P&A 3166370 740389 30.53539646 -91.69692154 12,252  06S 08E 37 


45523 17077001220000 V J KURZEG ET AL 004  P&A 3162233 736620 30.52499702 -91.71002238 12,400  06S 07E 28 


47141 17097001540000 MRS JEANETTE R HAAS ET AL 001  P&A 3151838 735528 30.52189658 -91.74302384 12,503  06S 07E 15 


47699 17077001190000 SHE 9300 STR RA SU;MERAUX U1 001  P&A 3155697 740315 30.53509562 -91.73082101 10,500  06S 07E 20 


47999 17077001450000 LA. CENTRAL LAND CO. INC. 001  P&A 3169172 740417 30.53549757 -91.6880219 10,800  06S 08E 37 


49189 17077001170000 MID CF RA SUA;SL 1843 PER U1 001  P&A 3153496 741305 30.53779641 -91.73782305 10,800  06S 07E 18 


49505 17077001260000 LOCAL INVESTORS 003  P&A 3160614 751646 30.56629551 -91.71532338 10,500  06S 07E 35 


50950 17077001300000 E A JUMONVILLE ETAL 001  P&A 3157046 729909 30.50649741 -91.72642284 10,093  06S 07E 41 


51082 17077001280000 SHE 9300 RA SU; LA CENTRAL 003  P&A 3162160 743203 30.54309605 -91.71032305 10,750  06S 07E 36 


54216 17077001150000 A WILBERTS SONS LBR & SNGLE CO 005  P&A 3152014 749312 30.55979677 -91.74262121 9,300  06S 07E 10 


56183 17077001160000 DON B HEARIN JR ET AL UNIT 1 001  P&A 3153284 743561 30.54399712 -91.73852177 9,483  06S 07E 16 


67947 17097001550000 HAAS-HIRSCH 001  P&A 3150469 739970 30.53409618 -91.74742252 9,728  06S 07E 8 


87519 17077001430000 UP CKF RB SUA;LA CENT LD CO 005  P&A 3167054 747588 30.55519569 -91.69482118 11,800  06S 08E 36 


114439 17077003460000 LA. CENTRAL LD. CO. INC. 006  P&A 3166040 745591 30.54969622 -91.69802234 15,539  06S 08E 36 


118209 17077200180000 LOCAL INVESTORS INC 004  P&A 3163941 748580 30.55789578 -91.70472108 10,150  06S 07E 35 


119161 17097200300000 NATHALIE H HIRSCH ET AL 001  P&A 3146388 734712 30.51959846 -91.76032235 10,020  06S 07E 14 


123045 17077200740000 V J KURZWEG ETAL 001  P&A 3167792 732165 30.51279717 -91.69232295 14,908  06S 08E 4 


123314 17077200800000 DON B HEARIN JR ET AL B 001  P&A 3151616 743676 30.544297 -91.74382155 14,500  06S 07E 15 


124565 17099200880000 IBERVILLE LAND CO 001  P&A 3164649 723774 30.48969861 -91.70222104 10,215  07S 07E 3 


138204 17077201430000 LOCAL INVESTORS INC 001  P&A 3161588 751061 30.56469597 -91.71222259 9,200  06S 07E 35 


143399 17077201540000 SHE 9300 RA SU;KURZWEG 005  P&A 3159705 743248 30.54319735 -91.71812187 9,450  06S 07E 37 


147041 17077201590000 VUA;JUMONVILLE A 001  P&A 3150138 726951 30.49829745 -91.74832414 14,977  06S 07E 43 


150256 17077201650000 JOHN S KEAN 001  P&A 3162940 750511 30.563196 -91.70792131 9,230  06S 07E 35 


156213 17097204480000 DOUCET ETAL 001  P&A 3149072 736702 30.52509701 -91.75182179 10,074  06S 07E 15 


156543 17077201770000 JOHN S KEAN 001  P&A 3164328 751452 30.5657956 -91.70352109 9,600  06S 07E 35 


157947 17077201840000 A WILBERT & SONS L&S CO 001  P&A 3156828 748895 30.55869661 -91.72732238 10,421  06S 07E 34 


158443 17077201860000 SHERBURNE LAND CO 001  P&A 3162124 734064 30.51796839 -91.71034184 15,500  06S 07E 29 


159504 17077201910000 A WILBERT & SONS L & S CO 002  P&A 3158954 749824 30.56127074 -91.72057804 9,933  06S 07E 34 


162229 17077201980000 9250 RA SUA;KURZWEG 006  P&A 3158593 741414 30.53814455 -91.7216344 9,460  06S 07E 22 


165121 17077202090000 9000 STRAY RA SUA;MERAUX 003-ALT  P&A 3156053 742344 30.54067765 -91.72971256 13,500  06S 07E 19 


184553 17097207390000 OPELOUSAS ST LANDRY SEC CO 001  P&A 3145425 722574 30.48621512 -91.76323908 9,500  06S 07E 24 


205018 17077203900000 DONALD A JONES SWD 001  Injection Well 3160619 749228 30.55964743 -91.71528188 11,600  06S 07E 35 


205587 17077203990000 SP B RA SUB;JONES 002  P&A 3163723 749469 30.56033809 -91.70542284 12,000  06S 07E 35 


206954 17077204170000 A WILBERTS SONS LBR & SHGL CO 001  P&A 3150848 748419 30.55733004 -91.74631541 11,590  06S 07E 11 


208938 17077204400000 SP B RA SUD;WILBERTS 001  Shut-in 3158095 748903 30.55873051 -91.7232972 11,650  06S 07E 34 


221739 17077205250000 PMMI 001  P&A 3161971 740869 30.53667711 -91.71089897 12,299  06S 07E 25 
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225682 17077205390000 VUA;MERAUX 001  Orphan Well 3158123 743259 30.54321291 -91.72314723 9,675  06S 07E 19 


249609 17077206220000 CF RB SUA;A WILBERTS SONS LLC 001  P&A 3159121 750246 30.56243255 -91.72005199 10,510  06S 07E 34 


975895 17077880290000 SHERBURNE 001  Observation 3160789 740388 30.53534387 -91.71464828 6,500  06S 07E 24 


NA NA Proposed Class VI NA 3159582 735315 30.521385 -91.718429 NA       
            


   Denotes wells outside 3D seismic boundary          


   Denotes wells inside 3D seismic boundary          
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Line B603-E is 3.693 miles long and extends from Shot Point (SP) 110 on the south to SP 148 on 


the north.  The line is located in Pointe Coupee Parish less than 100 feet west of the Class V test 


well Sherburne No.1 in Section 24, T. 6 S., R. 7 E.  Sherburne No.1 is adjacent to the location of 


a plugged and abandoned gas production well Kurzweg No.1 (Texas Company API Number 


17077001210000 and State Serial Number 39827) that provides stratigraphic data from its 


Spontaneous Potential (SP) log.  The shot point spacing of line B603-E is 500 feet, with a 6-fold 


gather. Processed products delivered were SEG-Y data and wiggle-trace displays of an un-


migrated stack and a migrated line. 


Line 4811-1 is 4.25 miles long, running north to south from SP1-SP68, with shot point spacing of 


330 feet and 12-fold gather.  Products delivered were SEG-Y data and a wiggle trace display of an 


un-migrated stack.  


The upper 2.5 seconds of two-way reflection time (TWT) of the two seismic sections was 


interpreted to assess shallow subsurface conditions.  This TWT interval corresponds to a depth 


range of approximately the upper 10,000 feet of the subsurface.  Line B603-E was reviewed in 


detail because of it having a migrated section and its location adjacent to the Class V test well.  


Line B603-E also included results of the velocity analysis listing the interval velocities at five 


locations along it.  In addition, the log of the Kurzweg No.1 well (SSN 39827), which is located 


close to SP 136 and SP 137, has been compared to the sequence of reflections in line B603-E.   


The two 2D seismic lines show a sequence of reflections dipping at low angle from north to south.  


In the upper portions of the sections to depths of 1.8 to 2.0 seconds TWT, the reflections are 


continuous over length scales of 2,000 to 5,000 feet from north to south and some reflections show 


continuity up to 20,000 feet.  The terminations of reflections are convergent or show down lapping 


to the next deeper reflection.  Based on the velocity analysis of line B603-E, the interval from 0.95 


to 1.1 seconds TWT was interpreted to represent the fine-grained section from depths of 3,000 to 


3,600 feet at the base of the Middle Miocene.  This interval has discontinuous reflections with low 


and variable amplitude.  Prominent, continuous reflections occur at approximately 1.2 seconds 


TWT, at 1.5 seconds TWT, and at 1.65 seconds TWT and are separated by intervals of 


discontinuous reflections.  Based on time-depth conversion estimates, this section was interpreted 


to represent the Lower Miocene age interval, consisting of thick, channelized fluvial sands 


separated by clay-rich abandonment surfaces.  The observed patterns are consistent with that type 


of depositional environment.  Figure 2-6    shows the Lower Miocene interval in a portion of line 


B603-E. 


Three high-amplitude reflections at approximately 1.75 to 1.85 seconds TWT are continuous 


throughout the lengths of both lines.  Based on the velocity analysis of line B603-E, time-depth 


conversion suggests that these high-amplitude reflections are at a depth of 6,300 to 6,500 feet and 


represent the top of the Anahuac Group of Oligocene age.  One or two high-amplitude reflections 


occur at 1.95 to 2.0 seconds TWT, corresponding to depths of 7,000 to 7,300 feet.  These 


reflections could represent the base of the Anahuac Group.  The Anahuac Group interval has 


discontinuous and variable-amplitude reflections within it, which could be related to the presence 


of thin or discontinuous depositional units.  The Anahuac Group is a regional transgressive fine-


grained deposit with thin sand zones deposited in distal deltaic and shelf environments.  The 


Anahuac Group interval in line B603-E is indicated in Figure 2-6. 
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In the northern portions of both seismic lines, a growth fault is shown by an expanded section 


deeper than approximately 3.0 seconds TWT.  The expanded section is on the south side of the 


normal fault.  The migrated section of line B603-E shows down to the south displacements of 


reflections deeper than approximately 2.4 seconds TWT (approximately 9,500 feet depth).  The 


normal fault trends from west-northwest to east-southeast based on its intersections with the 


seismic lines.   


The evaluation of the 2D seismic lines by SCS showed that the major stratigraphic zones (Miocene 


and Anahuac Group) can be identified from seismic data.  The characterization of the stratigraphy 


is consistent with offset well logs in the area.  However, the resolution of the 2D seismic data is 


not high enough to identify the thicknesses and extents of individual sand zones (potential injection 


intervals) or the extent and displacement magnitudes of the normal fault.  The resolution of the 2D 


seismic lines is limited by the low fold of the data gathers, large shot point spacing, and age of the 


data acquisition and processing.   


To refine the area’s interpretation, Capio licensed 8 square miles of the HappyTown 3D seismic 


survey.  The HappyTown seismic survey was shot and processed by CGGVeritas Land (US), Inc. 


in 2010.  The licensed 8-square mile area was selected to include the location of the Sherburne #1 


well drilled in July 2022 and the proposed location for the first Class VI sequestration well to be 


permitted.  The HappyTown survey covers 90.03 square miles in southern Pointe Coupee Parish, 


northern St. Martin Parish, northwestern Iberville Parish, and western West Baton Rouge Parish.   


Figure 2-7 shows the licensed area of the HappyTown 3D survey.  The licensed area of the 


HappyTown 3D seismic data is in yellow.  The adjacent areas of the remainder of the HappyTown 


3D survey are shown in blue.  In this figure, the lease boundary line is shown in green.  The 


licensed area is located in Sections 16 through 31, Sections 34 through 41, and Sections 44 through 


47 of Township 6 S., Range 7 E., Sections 1, 18, 25, 36, and 37 of T. 6 S., R. 8 E., and Sections 


16 and 17 in T. 7 S., R. 7 E. 


The north-south extent of the licensed area is approximately 5.1 miles in T. 6 S., R. 7 E. and T. 6 


S., R. 8 E.  The east-west extent is approximately 1.56 miles and widens to approximately 2.1 


miles and the southern part.  A segment of licensed area in T. 7 S., R. 7 E. is approximately 0.4 


mile from north to south and up to 0.62 mile from west to east.  This segment is separated from 


the reminder of the licensed area by a no-permit area 


The licensed data is proprietary to Seismic Exchange, Inc. and subject to confidentiality terms of 


the license to Capio. 


The north boundary of the licensed 3D data is approximately 1.38 miles north of the north 


boundary of the Capio lease and is approximately 1.6 miles north of U.S. Highway 190.  The north 


boundary of the HappyTown 3D survey is approximately 1 mile north of the north side of the 


licensed area.   


Capio drilled the Sherburne #1 test well (marked with a red star in Figure 7) and proposes to install 


the Class VI injection well at a location approximately 5,200 feet to the south of the Sherburne #1 


well.   
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Class V Stratigraphic Test Well 
The Class V Well History and Work Resume Report for the stratigraphic test hole (Sherburne No. 


1, Serial No. 975895) described the drilling of the Class V test well.  The following information 


as included with the report: 


LDNR Form UIC-42, Class V Well History and Work Resume Report 


Wellbore Schematic of the completed Sherburne No. 1 Well 


Electronic Log identifying the lowermost extents of the USDW 


This information is included in Appendix 1-A of this permit section. 


The Louisiana Office of Conservation Injection & Mining Division permitted the Sherburne #1 


well on March 24, 2022. The well was spud on July 2, 2022 and completed on July 23, 2022. 


Casing within the Class V well is comprised of  


 16-in OD conductor driven to 211 ft 


 


 9⅝-in OD 40# J55 surface casing cemented with Class A lead cement to 2990 ft, and  


 5½-in OD 20# L80 production casing cemented with Class H CO2 resistant cement with 


latex additive to total depth (6493 ft).  


Geophysical logs were performed by Schlumberger from surface to total depth and include  


 Surface casing hole from depth of approximately 2,990 feet 


- Open hole. Spontaneous Potential (SP), Resistivity (array induction), Gamma, 


Neutron porosity, Density, caliper 


- Cased hole. Cement bond log 


 Production hole from 2,990 feet to 6,495 feet 


- Open hole. SP, Gamma, Spectral Gamma, Resistivity (array induction), Neutron 


porosity, Density porosity, Sonic Scanner, Formation Image (FMI) 


- Cased hole. Cement bond log, Casing Locator Log 


Mud logging was conducted during drilling from the base of the surface casing to the total depth 


of 6,500 feet.  The mud logging included classification of samples collected at 30-foot depth 


intervals and monitoring of gases.  The frequency of sample collected was increased to 10-foot 


depth intervals in the 100 feet shallower than each coring point.   


No reservoir tests were performed within the Class V well on the basis of concern for 


communication and upward migration in the adjacent wellbore of well 39827.  The well was 


pressure tested, filled with drilling mud, and completed with pressure monitoring gauge on a 
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surface tree.  The site has been secured by removing and storing the valve handles and providing 


a locking grate over the cellar.  


The drilling of the Class V test well included obtaining five cores.  The core were from the upper 


confining zone, Lower Miocene sand zones, and the underlying Anahuac Group (lower confining 


zone).  The core samples have been tested by Core Laboratories, Inc. for routine core analysis and 


for special core analysis tests.  The following table summarizes the drilled depths, recovered depth 


ranges, and stratigraphic intervals of the cores: 


Table 2-2. Drilled Depths, Recovered Depth Ranges & Stratigraphic Intervals 


Core Number Drilled Depth (feet KB) Actual Recovered 
Depth Range (feet KB) 


Stratigraphic Interval 


1 3,390 to 3,412 3,390 to 3,393 Miocene upper confining zone 


2 3,420 to 3,450 3,420 to 3,434 Miocene upper confining zone 


3 4,240 to 4,270 4,240 to 4,242.75 Lower Miocene sand 


4 5,000 to 5,029 5,000 to 5,014.2 Lower Miocene sand 


5 6,400 to 6,428 6,400 to 6,408.67 Anahuac Group lower 
confining zone 


 


Maps and Cross Sections of the AOR [40 CFR 146.82(a)(2), 146.82(a)(3)(i)] 


The size of the AOR has been evaluated with numerical modeling of CO2 injection in the proposed 


storage zone.  The numerical modeling of the AOR is presented in the AOR Evaluation and 


Corrective Action Plan of this permit application.  The extent of the AOR is shown in Figure 2-8.  


The AOR includes the model-predicted CO2 plume in which separate-phase CO2 occurs in the 


pore space and an area of pressure buildup in the formation water.  The AOR is defined by the 


extent of the CO2 plume, not pressure build up, as the transmissive nature of the injection zone 


mitigated pressure effects in the reservoir. The maximum predicted dimensions of the CO2 plume 


are 7,000 feet from west to east and up to 10,000 feet from south to north.  There is no significant 


pressure buildup in the formation water in the AoR.  


Figure 2-9 shows a north-south vertical seismic line passing through the Sherburne #1 well 


location.  This seismic section displays the seismic data with respect to two-way time (TWT).  The 


location of this seismic section is shown in Figure 2-7.   


The sonic and density logs from the Sherburne #1 test well were used to convert the seismic data 


from time to depth.  Figure 2-10 shows the depth-converted seismic section.  This section covers 


a depth interval from shallower than 1,000 feet to approximately 7,000 feet below sea level.  


Positive depths below sea level are referred to as subsea true vertical depth (SSTVD).  The 


geologic ages shown include the Pliocene Series to approximately 1,900 to 2,000 feet SSTVD, the 


Miocene Series to approximately 6,300 feet SSTVD, and the top of the Oligocene Series below 
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that.  The top of the Lower Miocene is at approximately 3,000 feet SSTVD.  The depth-converted 


cross section image includes the lithologic log of the Class V well from approximately 2,700 feet 


to 6,500 feet SSTVD.  In addition, the sonic and density logs from well 138204, located in the 


northern part of the licensed seismic data volume, were also used for time-depth conversion. 


Figure 2-11 shows three depth-converted seismic lines from the 3D seismic data extending from 


west to east at the locations shown in the inset map.  Section A is located south of the planned 


Class VI well location.  Section B extends through the location of the Sherburne #1 well.  Section 


C is located in the northern part of the seismic data volume. 


The 3D seismic data was used to evaluate the configurations and thicknesses of the injection zone 


sands and confining zones.  As described in the permit section on Injection and Confining Zone 


Details, Capio is proposing to conduct CO2 sequestration within the two basal sand units of the 


Lower Miocene section.  These are denoted as Sand 10 and Sand 11.   


Evaluation of the 3D seismic data in relation to well logs including the Sherburne #1 well and 


other petroleum logs in the area showed that the sand units of the Lower Miocene and the 


associated confining zones have consistent seismic reflections at the tops and bottoms of the units.  


Therefore, the tops and bottoms of the units are mappable and this provides a comprehensive 


correlation of the sand units within the 3D seismic volume.  The internal reflections within the 


sand units are discontinuous and can downlap to the base or to internal reflections suggesting that 


each sand unit was deposited as a series of prograding and downlapping sedimentary bodies. 


The proposed injection sand units Sand 10 and Sand 11 occur at depths of 5,800 to over 6,200 feet 


SSTVD in the sequestration area.  The proposed injection sand units are deeper than the base of 


the USDW throughout the area.  The base of the USDW ranges from 2,535 to 2,655 feet SSTVD 


in the sequestration area. 


Figure 2-12 shows the depth contours (feet SSTVD) of the top of Sand 10 as derived from the 3D 


seismic data.  This structure map shows that the top of Sand 10 generally dips southward.  Figure 


2-13 shows the isopach map of Sand 10.  The thickness of Sand 10 varies from 50 to 110 feet in 


the sequestration area and increases to over 200 feet to the north. 


Figure 2-14 shows the depth contours (feet SSTVD) of the top of Sand 11 as derived from the 3D 


seismic data.  This structure map shows that the top of Sand 11 dips southward.  Figure 2-15 


shows the isopach map of Sand 11.  The thickness of Sand 11 varies from 235 to 275 feet in the 


sequestration area. 


The confining zones for the proposed injection zone sand units include the primary confining unit 


directly overlying Sand 10.  The primary confining unit includes a sequence of clay that occurs 


between the base of Sand 8 and the top of Sand 10.  The primary confining unit includes a minor 


sand unit denoted as Sand 9.  The primary confining unit is deeper than the base of the USDW. 


Figure 2-16 shows the depth contours (feet SSTVD) derived from the 3D seismic data of the top 


of the primary confining unit (base of Sand 8) that overlies Sand 10.  This structure map shows 


that the top of the primary confining unit dips southward.  Figure 2-17 shows the isopach map of 


the primary confining unit.  The thickness of the primary confining unit varies from 300 to 400 


feet in the sequestration area. 
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In addition, a regional transgressive clay interval makes up the upper confining unit overlying the 


Lower Miocene section.  The upper confining unit is correlated with the Amphistegina shale 


(Amphistegina B index foram of approximately 15-million-year age) that occurs widely in the 


Northern Gulf Coast basin.  The top of the upper confining unit is deeper than the base of the 


USDW.  The upper confining unit is 400 to 500 feet thick throughout the sequestration area and 


vicinity.   


Figure 2-18 shows the depth contours (feet SSTVD) for the top of the upper confining unit as 


derived from the 3D seismic data.  This structure map shows that the upper confining unit dips to 


the south.  Figure 2-19 shows the depth contours of the base of the upper confining unit (top of 


Sand 1 of the Lower Miocene sand units).  This structure map also shows that the base of the upper 


confining unit dips southward.  Figure 2-20 shows the isopach map of the upper confining unit.  


The thickness of the upper confining unit ranges from 440 to over 500 feet in the sequestration 


area.  The upper confining unit forms a regional barrier to any potential movement of fluids from 


the Lower Miocene injection zone sand units. 


Sand 11 at the base of the Lower Miocene is underlain by the Anahuac Group.  The Anahuac 


Group is made up primarily of clay and constitutes a lower confining unit for the proposed injection 


zone sands.  The thickness of the Anahuac Group ranges from 650 to 830 feet in the sequestration 


area.  The Anahuac Group forms a regional barrier to any potential downward movement of fluids 


from the Lower Miocene injection zone sand units. 


Based on the 3D seismic data and correlations with well logs in the vicinity of the sequestration 


area, there are no observed regional pinch outs of the injection zone sand units or of the confining 


zones. 


The injection zone sand units Sand 10 and Sand 11 have variable top elevations with local relief 


of 20 to 40 feet.  The variability of the top elevations can provide for local structural trapping of 


CO2.  In addition, the CO2 trapping has been evaluated to include residual trapping and dissolution 


trapping. 


The injection zone sand units and confining zones are continuous throughout the vicinity of the 


sequestration area.   


Structure maps and isopach maps also have been prepared for the area encompassed by the 


dynamic numerical model developed for modeling of the injection and movement of CO2 in the 


injection zone sand units.  The model area extends 5.3 miles from west to east and 6.2 miles from 


north to south.  The model area is larger than the area of the licensed 3D seismic data.  The top 


and bottom surfaces of the primary confining unit, Sand 10, and Sand 11 were geostatistically 


modeled from the licensed 3D seismic data and from depths of those surfaces in the well logs from 


the wells in the model area.   


Figures 2-21, 2-22, and 2-23 show the structure maps of the top and base and the isopach map of 


Sand 10. 


Figure 2-24 shows the isopach map of the confining unit clay interval between the base of Sand 


10 and the top of Sand 11.  This clay interval is 60 to 100 feet thick in the sequestration area. 
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Figures 2-25, 2-26, and 2-27 show the structure maps of the top and base and the isopach map of 


Sand 11. 


Figures 2-28 and 2-29 show the structure map of the top and the isopach map of the primary 


confining unit. 


Figures 2-30, 2-31, and 2-32 show the structure maps of the top and base and the isopach map of 


the upper confining unit. 


Figures 2-33 and 2-34 show the structure of the base and thickness of the Anahuac Group.  The 


Anahuac Group is made up primarily of clay and constitutes a lower confining unit for the 


proposed injection zone sands.  The structure map shows that the Anahuac Group dips southward.  


The thickness of the Anahuac Group ranges from 650 to 830 feet in the sequestration area.  The 


Anahuac Group forms a regional barrier to any potential downward movement of fluids from the 


Lower Miocene 


Figure 2-35 shows the location of geologic cross section A-A’ oriented from southwest to 


northeast across the model area.  Figure 2-36 shows cross section A-A’ to display the occurrence 


of Sand 10 and Sand 11 throughout the model area.  Figure 2-37 shows the location of geologic 


cross section B-B’ oriented from west to east across the model area.  Figure 2-38 shows cross 


section B-B’ through the Sherburne #1 well location to display the occurrence of Sand 10 and Sand 


11 in the model area. 


Faults and Fractures [40 CFR 146.82(a)(3)(ii)] 


The seismic line of Figure 2-10 shows a normal fault located approximately 6,200 feet north of 


the Class V well at the level of the base of the Miocene.  This fault dips southward at 45° in the 


depth interval shown by the seismic section.  The location of this fault at the base of the Miocene 


is shown in Figure 2-7.  The unconsolidated Gulf Coast deposits do not fail by fracturing, so it is 


not likely that any fractures occur in the injection zone or confining zones. 


This fault is not located within the AOR and is approximately 3,000 feet north of the northernmost 


extent of the AOR. 


The displacements on this fault generally range from 30 to 50 feet within the Lower Miocene 


section and decrease upward.  Displacements up to approximately 100 feet occur at some horizons.  


The displacements of Sand 10 and of Sand 11 generally are not sufficient to offset these sands in 


the down-dropped hanging wall (south side) from the sands in the foot wall (north side).  The 


structure map of the top of Sand 10 (Figure 2-12) shows approximately 100 feet of downward 


change in elevation along the trace of the fault.  The thickness of Sand 10 in the area of the fault 


ranges from 110 to 250 feet.   


At the elevation of the upper confining unit, there appears to be no measurable displacement.  


Therefore, there is no threat to containment by the confining zones.  There is no apparent 


displacement at the top of the Miocene.  Based on the distribution of displacements on the fault, 


the fault has been inactive since the Late Miocene over 5 million years ago. 
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The maximum displacement in the underlying Anahuac Group is approximately 100 feet.  The 


thickness of the Anahuac Group ranges from 450 to over 700 feet. 


In the deeper portion of the seismic data volume, this fault shows larger displacements and 


stratigraphic expansion in the Anahuac Group, Frio Formation, and underlying formations. 


The dynamic model of CO2 injection was used to predict the fluid pressure buildup in the AOR.  


The fault is located approximately 11,000 feet north of the proposed location of the Class VI well.  


There is no pressure buildup at this distance from the Class VI well.  Therefore, there is no 


predicted pressure change that would result in changes of stress to reactivate movement of the 


fault.   


Injection and Confining Zone Details [40 CFR 146.82(a)(3)(iii) 


There are eleven sand zones in the Lower Miocene between the base of the upper confining zone 


at approximately 3,620 feet subsea total vertical depth (SSTVD) and the top of the Anahuac Group 


at 6,300 feet SSTVD.  The identified sand zones range from 30 feet thick to 445 feet thick with a 


total net sand thickness of 1,555 feet.  The net to gross ratio of the sands over this depth range is 


approximately 58%.  These sands were identified based on the logs of the Sherburne #1 test well, 


the Kurzweg No. 1 (SSN 39827) located next to the Class V well, and logs of other wells near the 


Sherburne CCS Well #1 (proposed Class VI well) location including SSN 50950 and SSN 159443.   


The identified Lower Miocene sand zones are continuous throughout the licensed seismic volume 


and appear to be bounded by continuous, identifiable reflections.  The 3D seismic data throughout 


the licensed area shows that the reflections are continuous and have low dip (40 to 60 feet per 


mile).  Reflections within the thicker sand zones generally are low amplitude and can be 


discontinuous or down lapping to the base of the sand zone or to other internal reflections. 


The clay intervals between the sand zones in the Lower Miocene also are continuous throughout 


the seismic data volume.  In particular, the predominantly-clay interval from the top of Sand 10 to 


the base of Sand 8 is continuous and ranges from 250 to 350 feet in thickness.  This clay confining 


interval is the primary confining unit. 


The upper confining zone from approximately 3,000 feet to 3,600 feet depth is continuous and 


includes a small number of discontinuous, high-amplitude reflections that appear to show 


discontinuous sand intervals.   


This permit application is for CO2 injection and sequestration in the lowest two identified sand 


intervals (Sand 10 and Sand 11) in the Lower Miocene.  The other upper sand intervals in the 


Lower Miocene section are anticipated to be used for sequestration in the future as part of 


subsequent permitting efforts. 


The following table lists the depths and characteristics of the eleven (11) Miocene sand zones 


based on data (Spontaneous Potential and Gamma logs) from the Sherburne #1 test well SSN 


975895.  The depths are listed to the nearest 5-foot increments and include the SSTVD, the depth 


relative to the kelly bushing (KB) measuring point, and depth in feet below ground surface (BGS).  


The ground surface at the well site is approximately 24 to 25 above msl.  The KB reference point 
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was approximately 15 feet above the drill pad for both well SSN 39827 and for the Sherburne #1 


test well.   


The depths of the sands at the Class VI injection well location are expected to be approximately 


50 to 100 feet deeper based on the rate of dip in the area.  
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Table 2-3. Sand Zone Depth & Thickness 


Sand Zone 
Number 


Depth 


SSTVD/KB/BGS 


Sand 
Thickness 


(feet) 


1 3620-3810/ 
3660-3850/ 
3645-3835 


190 


2 3910-4020/ 
3950-4060/ 
3935-4045 


110 


3 4180-4625/ 
4220-4665/ 
4205-4650 


445 


4 4710-4740/ 
4750-4780/ 
4735-4765 


30 


5 4890-5115/ 
4930-5155/ 
4915-5140 


225 


6 5210-5280/ 
5250-5320/ 
5235-5305 


70 


7 5330-5390/ 
5370-5430/ 
5355-5415 


60 


8 5540-5610/ 
5580-5650/ 
5565-5635 


70 


9 5815-5880/ 
5855-5920/ 
5840-5905 


65 


10 5930-6070/ 
6010-6110/ 
5995-6095 


100 


11 6110-6300/ 
6150-6340/ 
6135-6325 


190 


Note: Green - Zones targeted for initial permitting and injection | Blue - Zones available for future injection 
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Sand 10 and Sand 11 were selected for the initial permitting based on their potential capacity and 


their position at the base of the Miocene section.  Sand 10 has a uniform SP log signature with 


minor occurrences of clay on the gamma log.  Sand 11 contains clay interbeds that could have 


additional stratigraphic trapping, which could lead to locally higher storage efficiency values and 


larger capacity.   


The top of Sand 10 ranges from depths of 5,960 to 6,060 feet SSTVD in the sequestration area.  


The thickness of Sand 10 ranges from 70 to 250 feet.  The top of Sand 11 ranges from depths of 


6,120 to 6,180 feet SSTVD in the sequestration area. The thickness of Sand 11 ranges from 175 to 


275 feet.  Sand 10 and Sand 11 are laterally extensive and show no significant changes in thickness 


in the sequestration area and vicinity. 


The containment of the CO2 in the storage zone would be provided by the combination of the low 


permeability upper confining zone consisting of Miocene clay intervals, residual trapping, and 


structural trapping in anticlinal structures and at sealing faults.   


Volumetric analysis (U.S. DOE, 2012; SPE, 2022) was used to estimate the CO2 storage capacity 


of the storage zone.  The CO2 storage capacity is the mass of CO2 that can be stored in a reservoir 


zone based on the reservoir-zone volume and physical properties such as porosity and pore-water 


saturation.  The theoretical storage capacity is the amount of CO2 that can displace the pore water 


leaving pore water only at the irreducible water saturation Swirr.  The theoretical storage capacity 


is given by 


𝐺 = 𝑉 ∅𝜌(1 − 𝑆𝑤𝑖𝑟𝑟) 


where G is the mass of CO2, V is the volume of the reservoir, ø is the porosity, and ρ is the density 


of the CO2 phase.  The theoretical storage capacity is the maximum storage capacity and can be 


achieved in a structural or stratigraphic trap configuration in which the CO2 is constrained to 


occupy the volume of the trap and fill all available pore space except the pore space occupied by 


irreducible formation water saturation.  In this formulation, the volume V is the volume of the 


storage zone within the trapping region and is calculated by multiplying the storage zone area by 


the net thickness of the sand zones.   


CO2 storage in flat-lying and dipping reservoir zones is affected by fluid dynamic effects including 


residual CO2-phase saturation and buoyant transport so that the CO2 fills only a fraction of the 


available pore space as the CO2 plume expands and moves.  The effective storage capacity 


accounts for these effects with a storage efficiency factor ε as follows: 


    
𝐺 = 𝑉 ∅𝜌𝜀(1 − 𝑆𝑤𝑖𝑟𝑟) 


The storage efficiency factor can vary depending on the degree of structural trapping.   
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For this calculation the following parameter values were used: 


Parameter Value 


Storage Zone Thickness Sand 10: 100 feet 


Sand 11: 190 feet 


Porosity 0.33 (33 %) 


Density of Supercritical CO2 43.6 pounds/cubic foot at specific gravity of 0.7 


Irreducible Water Saturation 0.2 (20%) 


Storage Efficiency Factor 0.08 and 0.12 (minimum residual trapping) 


1.0 (structural trapping) 


 


The volumetric analysis of the storage capacity for the one-half (0.5)-mile radius of the Class VI 


well was based on residual trapping with a storage efficiency factor of 0.08 in 75% of the plume 


area and structural/stratigraphic trapping with a storage efficiency factor of 1 in 25% of the plume 


area.  This is expected to be a median-range value (approximate P50) of storage capacity.  Median-


case capacities have large uncertainty because the actual range of storage efficiency is not known 


at this time.  The modeling results together with future monitoring of the plume will be the basis 


for assessing the most probable trapping scenarios and their associated storage capacity.  If 


structural or stratigraphic traps are more widely present, the storage capacity could be significantly 


higher. 


Sand 
Zone 


Number 


Depth 


SSTVD/KB 


Sand 
Thickness 


(feet) 


Median 
Capacity * 


 


Porosity Notes 


10 5930-6070/ 
6010-6110 


100 3.5 33%  


11 6110-6300/ 
6150-6340 


190 6.6 30-33% This zone has up to 12 clay interbeds, which 
could provide traps with higher capacity.  This 
zone could have finer grain size based on well-
log characteristics. 


Note: Green - Zones targeted for initial permitting and injection | Blue - Zones available for future injection  
*(Residual Trapping and Minor Structural Trapping) | (Million metric tons in a one-half mile radius area) 


The dynamic numerical model of CO2 injection and movement provides a more comprehensive 


evaluation of the transport and fate of supercritical CO2 in the injection zones.  This is presented 


in Permit Section 3 in the AOR Evaluation and Corrective Action Plan. 
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Upper Confining Zone 


The upper confining zone has been identified from available geophysical information contained 


within logs of wells included in the project area.  Information from the Sherburne #1 test well 


includes gamma logs, image logs, mudlogging of well cuttings, core gamma scans, and core 


photographs.  Two wells located approximately 1,000 feet east of the Class V test well also have 


gamma logs in the LDNR SONRIS files. The gamma logs from these and other wells in the project 


area have been used to support the identification of the upper confining zone.   


The upper confining zone consists of intervals with shale baseline SP values interbedded with thin 


intervals with low deflections of the SP log from the shale baseline.  The fine-grained intervals 


have SP values coincident with the shale base line in the logs at shallower and deeper depths.  The 


interbedded less clay-rich zones have low deflections of the SP, suggesting that these intervals are 


mud-rich.  Based on the gamma logs from the Class V test well and other wells, the gamma 


response of the upper confining zone is intermediate between that of sand zones and clay zones.  


Based on the gamma readings throughout the upper confining zone, the volume of shale (Vsh) in 


the upper confining zone is estimated to be approximately 36% to 42% and the shale index ranges 


from 33 to 70%.  The upper confining zone appears to coincide with a transgressive sequence of 


interbedded clay and sand located at the top of the Lower Miocene that is characterized by the 


Amphistegina B index foraminiferal zone.   


The upper confining zone was present at all of the well locations in the project area.  The thickness 


of the upper confining zone ranges from 180 feet to 865 feet.  The median thickness of the upper 


confining zone is approximately 310 feet based on the thickness values in the project area.  Half 


of the measured thickness values occur within the interquartile range of the data set from 240 feet 


to 490 feet.   


The elevations of the top of the upper confining zone range from -2,700 feet to -3,640 feet in the 


project area.  The bottom elevations of the upper confining zone range from -3,180 to -3,900 feet 


in the project area.  The upper confining zone occurs deeper than the critical depth for CO2 to exist 


in the supercritical phase.  The bottom elevation of the upper confining zone is the elevation of the 


top of the storage zones occurring within the Lower Miocene.   


The containment provided by the upper confining zone is supplemented by continuous clay 


intervals that occur between each of the Lower Miocene sand zones.  The thicknesses of each of 


the clay intervals are uniform throughout the project area.  The thicknesses of the individual clay 


intervals range from 40 feet to 200 feet and the median thickness of these intervals is 90 feet.  The 


primary confining unit between the base of Sand 8 and the top of Sand 10 ranges from 300 to 360 


feet in thickness. 


Anahuac Group 


The Anahuac Group consists of clay with interbedded sands.  The Anahuac is a basal confining 


zone for the Lower Miocene storage zone and an upper confining zone for the underlying Frio 


Formation storage sands.  The Anahuac Group was deposited during a major transgressive phase 


of sedimentation in South Louisiana. 
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The thickness of the Anahuac Group ranges from approximately 200 feet to over 1,000 feet in the 


project area, but principally ranges from 600 feet to 760 feet and the median thickness is 680 feet.  


The sand zone percentage in the Anahuac Group in the project area is approximately 50%, but the 


sand intervals are separated by continuous clay intervals. 


The confining zones in the project area are continuous and have significant thicknesses.  The 


confining zones will provide vertical containment for the CO2 injected into the storage zones. 


The Lower Miocene storage zone (zones 1-11) is overlain by the upper confining zone.  The 


Miocene upper confining zone consists of a clay-rich sequence of mud interbedded with thin sand 


and/or silt layers.  The upper containment provided by the upper confining zone will be 


supplemented by the continuous clay zones that occur between each of the Miocene storage zone 


sands. 


Geomechanical and Petrophysical Information [40 CFR 146.82(a)(3)(iv)] 


The geophysical logs of the Sherburne #1 well are the principal source of petrophysical data for 


the sequestration.  The geophysical logs provide physical properties information for identifying 


and characterizing the injection zone sand intervals and the confining units. 


The stratigraphy was characterized with the SP, gamma, spectral gamma, and formation image 


logs. 


Physical property information was derived from the neutron porosity, density porosity, and sonic 


scanner logs.  The sonic scanner log provided geomechanical information including Poisson’s 


ratio, Young’s modulus, and estimates of the minimum horizontal stress. 


Information on pore water salinity was derived from the SP and resistivity logs. 


In addition, the geophysical logs from other wells in the area were evaluated and compared with 


the Sherburne #1 well logs.  The logs from other wells included SP and resistivity logs primarily, 


but other logs including gamma and sonic logs have been available. 


Appendix 1-B includes copies of the geophysical logs from the Sherburne #1 well. 


Five core samples were collected including two cores from the upper confining unit, two cores 


from Miocene sand units, and one core from the Anahuac Group lower confining unit.  The testing 


of the cores includes core photography, grain size analysis, measurements of porosity and 


permeability, core gamma scans, mercury injection capillary pressure, relative permeability, 


geomechanical testing, and measurement of residual saturation of CO2.  In addition, dual energy 


CT scanning of the cores was conducted to guide the selection of core plug points and to provide 


additional information on density, classification of sediment types, porosity, compressional and 


shear velocities, dynamic Poisson’s ratio, dynamic Young’s modulus, and unconfined compressive 


strength. 
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Seismic History [40 CFR 146.82(a)(3)(v)] 


SCS reviewed the USGS Quaternary Faults map of the United States. According to the map, no 


evidence of mapped Quaternary faults exist within Louisiana. Multiple studies, however, have 


documented displacement along the Baton Rouge fault, east of Pointe Coupee Parish and the Capio 


Sherburne CCS Well site. Up-dip limits of faults within the Louisiana growth-fault province lie 


south of the project location, and consist of normal growth faults of Miocene age.  The Baton 


Rouge and Tepetate normal fault systems lie east and west of the WMA, respectively, and a 


tentatively identified normal fault denoted as the Bancroft fault lies north and west of the project 


location (Heinrich and McCulloh, 2013).  These faults appear to be aseismic, likely due to a low 


friction coefficient, high pore pressure, and relatively low tectonic stresses. Displacement along 


faults within the area ranges from 0.01 to 0.025 inches per decade (USGS, 2018). A more complete 


discussion of faults within the region is presented in the Faults and Fractures section of this 


narrative.  


Recorded seismicity for Louisiana is sparse. The 1983 Seismicity Map of Louisiana (Stover et. al., 


1987) reports 17 events for the state between the years 1843 and 1983. The USGS National 


Earthquake Information Center (NEIC) reports two “felt” earthquakes (both M 3.0) in the southern 


half of Louisiana in the past 25 years, both of which were east of Baton Rouge.   


The 2018 Long-term National Seismic Hazard Map (USGS, 2018) shows the majority of 


Louisiana, including Pointe Coupee Parish and the surrounding areas, as the second lowest risk 


category for earthquake hazards in the United States. The Short-Term Induced Seismicity Model 


(USGS, 2018) shows induced seismicity generation for the region to be <1% chance of potentially 


minor-damage ground shaking.  


Using the USGS Seismic Unified Hazard Tool, the peak ground acceleration and frequency was 


calculated for the proposed CCS well. Using a risk level of 2% for 50 years, the estimated peak 


ground motion is 0.0419 g, and the estimated annual frequency is 0.00049.  


Based upon the results of the seismic history review of the WMA, and including Pointe Coupee 


Parish and southern Louisiana, the risk of seismicity for the region is low and presents no threat to 


carbon dioxide containment.  


Hydrologic and Hydrogeologic Information [40 CFR 146.82(a)(3)(vi), 146.82(a)(5)] 


The USDW consists of an aquifer or its portion which supplies any public water system, or an 


aquifer or its portion which contains a sufficient quantity of water to supply a public water system, 


and which currently supplies drinking water for human consumption, or contains less than 10,000 


mg/L of total dissolved solids (TDS) and which is not an exempted aquifer.  The USDW in the 


vicinity of the sequestration area consists of groundwater aquifers including the alluvial aquifer 


(Atchafalaya or Mississippi River alluvium), the Chicot aquifer, the Evangeline aquifer or 


Evangeline-equivalent aquifers, and the Jasper-equivalent aquifers as shown in Figure 2-3.  The 


Evangeline-equivalent aquifers include the 800-Foot Sand, the 1,000-Foot Sand, the 1,200-Foot 


Sand, the 1,500-Foot Sand, and the 1,700-Foot Sand.  All of these aquifers supply water for human 


consumption in the region surrounding the sequestration area.   
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The TDS content or salinity of the groundwater increases with depth and generally becomes greater 


than 10,000 mg/L in the Jasper-equivalent aquifers.  The Jasper-equivalent aquifers include the 


2,000-Foot Sand, the 2,400-Foot Sand, and the 2,800-Foot Sand.  The deeper portions of the 


Jasper-equivalent aquifers contain groundwater with TDS content greater than 10,000 mg/L.  The 


base of the USDW in the region of the sequestration area is identified as the depth at which salinity 


of the groundwater in deeper sand zones consistently becomes greater than 10,000 mg/L. 


The base of the USDW at the sequestration area is approximately 2,600 to 2,650 feet below ground 


level based on the deep induction resistivity logs of the Class V test well, plugged and abandoned 


gas well 39827, and other plugged and abandoned petroleum wells in the area.   


The following criteria were used to assess the occurrence and base of the USDW in accordance 


with requirements of the LDNR: 


 Ground surface to 1,000 feet depth:  3 ohm m or greater is the USDW; 


 1,000 feet to 2,000 feet depth:  2.5 ohm m or greater is considered to be the USDW; and 


 2,000 feet depth and deeper:  2 ohm m or greater is the USDW. 


The base of the USDW is assigned at the base of the sand unit that contains the lowermost USDW. 


Geophysical logs of petroleum wells in the vicinity of the sequestration area were reviewed to 


assess the regional distribution of the base of the USDW.  The base of the USDW occurs at depths 


ranging from 2,380 to 2,840 feet along a west-east transect from 10 miles west of the sequestration 


area to 10 miles east of the sequestration area.  The depth of the base of the USDW also is relatively 


uniform with depths of 2,500 to 2,650 feet in the area up to 11 miles north of the sequestration 


area and approximately 6 miles south of the sequestration area.  The base of the USDW becomes 


shallower southward and is approximately 700 to 800 feet deep in the area near I-10 approximately 


11 miles south of the sequestration area.   


Groundwater in the Chicot aquifer, Evangeline-equivalent aquifers, and Jasper-equivalent aquifers 


is part of a regional groundwater-flow system known as the Southern Hills regional aquifer system 


(Griffith, 2003).  Regional groundwater flow in the aquifer system is driven by topographic 


differences between higher-elevation source areas in southern Mississippi and the northern part of 


eastern Louisiana and the lower elevations of the Mississippi River valley and coastal areas of 


Louisiana.  The sequestration area lies in the southwestern, downgradient portion of the regional 


aquifer system in the area of the approximate downdip limit of fresh groundwater.   


Figure 2-39 shows the potentiometric surface of the Evangeline-equivalent aquifers in 1980.  The 


potentiometric surface slopes southwestward from the source area in southern Mississippi toward 


the downgradient limits of the aquifer system.  Groundwater-supply pumping in the Baton Rouge 


area generates a large cone of depression in the potentiometric surface.  The western portion of the 


aquifer system in the area surrounding the sequestration area has relatively uniform groundwater 


levels of less than 20 feet relative to mean sea level.  The potentiometric map shows a broad 


shallow cone of depression in southwestern Pointe Coupee Parish and eastern St. Landry Parish 


that could result from groundwater-supply pumpage from towns located along U.S. Highway 190 


including Krotz Springs, Lottie, Fordoche, and Livonia.  Periodic monitoring of groundwater 







Plan revision number: V3.0 


Plan revision date: 1/24/2023 


Class VI Permit Application Narrative for Capio Sequestration LLC  


Permit Number: TBD Page 29 of 83 


levels in this area by the U.S. Geological Survey shows that groundwater levels have shown 


increases to near sea level in this area since 1980. 


Figure 2-40 shows the potentiometric surface of the Jasper-equivalent aquifers in 1984.  These 


deeper aquifers show the same pattern of regional groundwater flow to the south and southwest 


from the source area in Mississippi.  The southwestern limit of fresh groundwater occurs near and 


upgradient of the sequestration area.  The hydraulic heads in the Jasper-equivalent aquifers show 


less drawdown in the downgradient limit of the aquifer system and have elevations of 20 feet above 


sea level and higher.  A shallow cone of depression to the east of the sequestration area could result 


from groundwater-supply pumpage in the area of Fordoche, Livonia, and other towns.  Periodic 


monitoring of groundwater levels in this area by the U.S. Geological Survey shows that 


groundwater levels have shown increases to near sea level in this area since 1984.  The 


potentiometric map shows that the Baton Rouge Fault forms a barrier to groundwater flow into the 


cone of depression of the Baton Rouge area from the south side of the fault.  The potentiometric 


map shows that the presence of the Baton Rouge Fault as far west as Rosedale affects groundwater 


flow at the depth of the Jasper-equivalent aquifer so that higher heads occur south of the fault. 


Groundwater use is relatively minor in the sequestration area (Sargent, 2011).  Groundwater from 


the alluvial aquifer (Atchafalaya aquifer or Mississippi River alluvial aquifer) is used for domestic 


and irrigation supply.  The alluvial aquifer groundwater also has been used in the area for drilling 


rig water supply during drilling of petroleum wells.  Groundwater from the Evangeline or 


Evangeline-equivalent aquifer is used for domestic, industrial, agricultural, and public supply in 


the region.  Figure 2-41 shows the locations of water wells in the sequestration area and vicinity.  


Within a one-mile radius of the proposed Class VI well, there are four water wells including three 


domestic wells and one irrigation well.  Two of the domestic wells and the irrigation well are 


installed in the alluvial aquifer.  There is one domestic well in the 1,200-Foot Sand (Evangeline 


aquifer).  


Geochemistry 


The pore fluid resistivities and salinities of the injection zone sands were estimated from the SP 


log of the Sherburne #1 well, the subsurface temperatures, and the measured resistivities of the 


drilling mud and mud filtrate.  The formation water resistivities Rw ranged from 0.088 to 0.119 


ohm-m.  The NaCl-equivalent salinities were estimated to be from 37,000 ppm to 45,000 ppm in 


the Lower Miocene sand zones.  The pore-water salinities were estimated to be 45,000 ppm in 


Sand 10 and 38,000 ppm in Sand 11.  The salinity values suggest that the pore water consists 


predominantly of sea water or a diagenetically-altered sea-water solution.  The Lower Miocene 


sands in the sequestration area do not have higher-salinity brines because of the distance to and 


greater depth of the salt domes that are located to the west and to the south of the sequestration 


area. 


Core samples were collected during drilling of the Sherburne #1 test well.  The selected analyses 


include X-ray diffraction (XRD) scans of samples from three samples from each core to identify 


the mineralogy and mineral abundances of the confining zone clay and injection zone sand.  The 


XRD analysis includes separate analysis of the clay-size fraction to identify swelling clay.  X-ray 


fluorescence (XRF) testing also is included for up to three samples per core.  Grain mounts of sand 


also are included for petrographic analysis including sorting, framework grain size, description of 
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the fabric, and photomicrographs of the samples.  The following table summarizes the drilled 


depths, recovered depth ranges, and stratigraphic intervals of the cores: 


Core 
Number 


Drilled Depth 
(feet KB) 


Actual Recovered Depth Range 
(feet KB) 


Stratigraphic Interval 


1 3,390 to 3,412 3,390 to 3,393 Miocene upper confining zone 


2 3,420 to 3,450 3,420 to 3,434 Miocene upper confining zone 


3 4,240 to 4,270 4,240 to 4,242.75 Lower Miocene sand 


4 5,000 to 5,029 5,000 to 5,014.2 Lower Miocene sand 


5 6,400 to 6,428 6,400 to 6,408.67 Anahuac Group lower confining zone 


 


The XRD, XRF, and petrography testing are in progress and this information will be provided 


upon receipt and interpretation. 


During the drilling of the Sherburne #1, pore-fluid samples were not collected from the injection 


zone sand units.  Pore-fluid samples will be collected from the injection zone sand units during 


drilling of the Class VI well.  The pore-fluid samples will be analyzed for major cations and anions 


including sodium, calcium, magnesium, potassium, alkalinity (bicarbonate and carbonate), 


chloride, and sulfate to assess the composition of the pore fluid.  The pore-fluid composition also 


will be used for modeling of the interaction of the pore fluid with CO2 to assess the potential for 


CO2 dissolution trapping and for modeling the geochemical interactions of the CO2-fluid mixture 


with the injection zone and confining zone minerals. 


Site Suitability  


40-CFR 156.83 requires Owners and Operators of Class VI injection well to demonstrate to the 


Director that the wells are within a geologic area appropriate for the intended use.  The first specific 


requirement is to show the sufficient extent, thickness, porosity, and permeability to sequester the 


CO2 permanently and that the site has an adequate storage capacity for the design volumes.  The 


second criterion within the regulation is the integrity of the confining zone, faults within the project 


area, and the potential for pressure build-up compromising the confining zone. 


The preceding narrative in this section addresses the questions presented above.  The sequestration 


area is a simple monoclinal structure with a relatively uniform dip to the south.  Detailed geologic 


mapping and geophysical (seismic) surveys have established the geospatial distribution of multiple 


sand zones of sufficient thickness to store large amounts of CO2.  Geophysical logs and analysis 


of drilling cores from a stratigraphic test well both support the porosity and permeability 


calculations.  Additionally, the potential injection sands are well below the USDW.   


These sands have the pore pressure to maintain the CO2 in a supercritical state.  Candidate injection 


zones are bounded by continuous, laterally-extensive low-permeability confining zone clay units 
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overlying and underlying the storage zone.  Significant faulting or other tectonic features are not 


present in the area.   


The following section of this document, the AOR review, presents a robust simulation of the 


migration and pressure front derived from CO2 injection operations.  This model illustrates that 


the pressure build-up near the injection well is generally less than 40 psi, insufficient to 


compromise a confining zone.  The following sections address engineering concerns, the AOR 


review, and many other topics needed to operate a safe and environmentally protective Class VI 


injection operation.   


40 CFR 156.83 sets the minimum requirements for siting a Class VI injection well.  The Site 


Characterization demonstrates that this project meets and exceeds the minimum need for a Class 


VI injection operation.   
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11120 E 26th St N, Ste 1100, Wichita KS 67226 | 316-315-4501 


Environmental Consultants & Contractors 


November 11, 2022 
File No. 272222154.00 
 
 
EPA Region 6 
 
Subject: Site Characterization Certification 


 Facility name: Capio  Sequestration, LLC                                                     
Well name: Capio  CCS Well No. 1 


 Facility contact: Peter Hollis, Capio Sequestration – President                                              
Michael Neese, Capio Sequestration – Senior Vice President                                    
Capio Sherburne Sequestration, LLC, 109 N. Post Oak Ln, Suite 140, 
Houston, Texas 77024                                                                                                       
832-551-3300 | pete@fidelisinfra.com 


 Well location:  Pointe Coupee Parish, 
Louisiana                                                                                                                 


  


 


To Whom It May Concern: 


I, Michael A. Simms, Ph.D., P.G. (Louisiana License Number 1142) conducted the site characterization 
for this Class VI permit application.  This task included evaluation of regional geology, geophysical logs 
of the  test well and nearby wells, test well drilling and core data, 2D and 3D seismic 
data, and records of wells in the area. 


 


Sincerely, Seal: 
  


Michael A. Simms, Ph.D., P.G.  
Project Director  
SCS Engineers  
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CLASS VI PERMIT APPLICATION NARRATIVE 
40 CFR 146.82(a) 


Facility Information 


Facility Name:  Capio  Sequestration, LLC 
Well Name:                 Capio  CCS Well No. 1 


Facility contact:  Peter Hollis, Capio Sequestration - President                                     
Michael Neese, Capio Sequestration - Senior Vice President 
Capio  Sequestration, LLC  
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300 / pete@fidelisinfra.com 


Well location:   
Pointe Coupee Parish, Louisiana  


 


Project Background and Contact Information 


Fidelis New Energy, LLC (“Fidelis”) is a Carbon Reduction and Climate Impact Company whose 
mission is to reduce carbon intensity of society and industry through the development, delivery, 
and operation of climate impact infrastructure.  Fidelis collaborates with customers, partners, and 
local communities through the development, investment, and delivery of infrastructure that helps 
them achieve their carbon reduction and climate impact objectives.  
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The facility name and contact information is provided above.  An injection depth waiver or aquifer 
exemption expansion is not being requested.  


Site Characterization 


Regional Geology, Hydrogeology, and Local Structural Geology [40 CFR 146.82(a)(3)(vi)] 


The proposed sequestration area is a lease obtained by Capio from the State of Louisiana, located 
in  Pointe Coupee Parish in the lower Louisiana coastal plain of the Gulf of Mexico 
sedimentary basin.  The Class VI well is to be located in  


  The well site is located approximately  
 The planned Class VI well site is located 


approximately  
 Figure 2-1 


shows the location of the project site on a US Geological Survey topographic map.  


The lease area also includes a Class V test well  
 


  The Class V test well was drilled by Capio  to provide data 
on the site stratigraphy and to collect data on the proposed injection and confining zones.  The 
project Area of Review (AOR) as defined by EPA guidance is the portion of the sequestration area 
in which the CO2 plume is forecasted to occur in the injection zone and in which the pressure in 
the injection zone is expected to exceed the critical pressure.  The AOR Evaluation and Corrective 
Action Plan portion of the permit application provides information on the characteristics of the 
AOR based on numerical modeling of the CO2 injection.  The lease area is larger than the modeled 
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area of the AOR and is used in this permit application as a basis for evaluating the geologic 
conditions in the AOR. 


The proposed injection zone consists of thick fluvial sand deposits of  that 
occur between approximately  feet below mean sea level (msl).  The proposed 
injection zone is confined above and below by extensive, laterally-continuous clay zones.  The 
geologic and physical characteristics of the proposed injection zone and the confining zone are 
described in detail in their respective section of this narrative.   


Summary of Area Stratigraphy 


This subsection describes the stratigraphic framework of the lease area based on published regional 
cross sections (Bebout and Gutierrez, 1982) and geologic reports, reports on nearby petroleum 
fields (McCampbell and Sheller, 1964; Harrison and others, 1970), geophysical well logs from the 
proposed sequestration area from the LDNR Strategic Online Natural Resources Information 
System (SONRIS), and regional summaries (Bebout and others, 1992; Brown and Loucks, 2009; 
Snedden and Galloway, 2019).  In addition, well log and core data from the  also has 
been used to support the evaluation of the site stratigraphy.   


Figure 2-2 summarizes the stratigraphic column from the land surface to the base of the  
, which occurs at a depth of over  feet.  This depth interval includes the formations 


containing the Underground Source of Drinking Water (USDW), the proposed 
sequestration/injection zone and its upper and lower confining zones, and other deeper zones that 
could potentially be used for sequestration in future permitting efforts.  The underlying Mesozoic 
formations are discussed briefly in the subsection on Tectonic History.  The stratigraphic column 
includes ages, stratigraphic group names, and locally-used lithostratigraphic nomenclature. 


The surficial geology of area is Holocene and Pleistocene alluvium of the .  The 
alluvium extends from the land surface at elevations of  feet msl downward to elevations 
of approximately  feet msl (Saucier, 1969).  The lower  feet of the alluvium 
consists of sand known as the  (Winner and others, 1968).  The  


 alluvium is part of the larger body of Pleistocene alluvium that has filled the  
.   in Pointe Coupee Parish, for example, the 


alluvium is referred to as the  alluvium and the aquifer is known as the 
.  The Hydrologic and Hydrogeologic Information narrative 


provides a detailed description of the occurrence of fresh groundwater in the .   


Pleistocene clay and sand zones underlie the  alluvium and extend to elevations of -
feet msl (Nyman, 1984).  Pleistocene sand intervals make up the , which 


is of fluvial origin. 


Pliocene series clay and sand zones underlie the aquifer to elevations of  
feet msl.  The Pliocene deposits are referred to locally as the  aquifer.  The sand zones 
of the  aquifer have been named in the Pointe Coupee Parish area in reference to the 
aquifer sand depths in the  (Winner and others, 1968).  The  
aquifer sands include the  


.  On the  in St. Landry Parish, the Pliocene 
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deposits are not differentiated and are referred to as the .  The Evangeline 
aquifer sands are fluvial and deltaic in origin.  The Hydrologic and Hydrogeologic Information 
narrative provides a detailed description of the occurrence of fresh groundwater in the Evangeline 
aquifer.   


The top of the  series clay and sand zones occurs at approximately  feet 
msl (Winner and others, 1968).  The entire  series is referred to as the  in 
the Louisiana and Texas Gulf Coast (Galloway and others, 1986) and includes the lower, sand-
rich  and the overlying mud-rich .  The base of the  
deposits is at  feet msl in the sequestration area.  The thickness of the  is 
approximately  feet.  The  series is the proposed sequestration zone 
for this project.  A thick clay predominated interval at the base of the  series is 
proposed to make up the upper confining zone for sequestration.  In addition, the proposed 
injection interval is directly overlain by a primary confining zone clay.  The narrative on 
Characteristics of the Injection and Confining Zones provides a detailed description of the  
sand zones proposed for sequestration of CO2 and the  confining zone(s). 


The shallowest  sands in the sequestration area include the 
.  The base of the Underground Source of Drinking Water 


(USDW) occurs within the shallowest  sands at elevations between  
feet below sea level.  The Hydrologic and Hydrogeologic Information narrative provides a detailed 
description of the occurrence of fresh groundwater in the  sands and the depth of the base 
of the USDW.   


The  of  age underlies the  deposits.  The top of the  
 occurs at approximately  feet msl.  The  consists of clay 


interbedded with proximal deltaic sand deposits.  The  is proposed to be the lower 
confining zone for sequestration in the .  The base of the  is at -


 feet msl at the project area.  The thickness of the  is  feet 
in the area.  Brown and Loucks (2009) classified the  as a transgressive member 
of the underlying , which includes the .  However, in this 
document the term  will be retained, in accordance with stratigraphic terms used 
in Louisiana. The narrative on Characteristics of the Injection and Confining Zones provides a 
detailed description of the  section that is to be the lower confining zone. 


The  age occurs at approximately  feet msl.  The  
 is included in the .  The  consists of clay interbedded 


with distal deltaic sand deposits.  The deltaic sand zones of the  extend downward 
to elevations of  feet msl.  The thickness of the  is approximately 


 feet thick in the sequestration area.  The base of the  is identified as 
the base of the deepest deltaic sand zone that occurs at any given location. 


Figure 2-3 shows a west to east cross section through the location of the .  The 
cross section extends from the land surface to an elevation of approximately  feet msl to 
show the general relationships of the sequence of formations from the alluvial aquifer to the top of 
the .  The  section has been subdivided into , which 
are separated by clay confining units.  The proposed injection zone is to be in  







Plan revision number: V2.0 
Plan revision date: 11/11/2022 


Class VI Permit Application Narrative for Capio Sequestration LLC  
Permit Number: TBD Page 5 of 79 


.  Important confining units for the proposed injection 
zone sands consist of the overlying clay interval (primary confining unit) above  and the 
underlying  (lower confining unit) below .  In addition, a thick clay interval 
above the  makes up the upper secondary confining unit for the entire  


 sand complex.  The base of the USDW occurs above the upper confining unit.  The 
narrative section Characteristics of the Injection and Confining Zones provides detailed description 
of the injection zone sand units and confining zones. 


The  underlies the .  The  consists of 
marine clay, and overlies the  age.  The  also consists of 
marine clay.  The thickness of the  and the underlying  is 
approximately feet in the sequestration area.   


The  is underlain by older Cenozoic deposits including the  of 
, the , and the  


.  The underlying Mesozoic formations extend to the Paleozoic basement at depths of 
approximately  (Snedden and Galloway, 2019).  


Structure 


Located away from major structural features of the Louisiana Gulf Coast the project area is located 
in an area of simple geologic structure with generally uniform dip to the south and south-southwest.  
This area of uniform geologic structure is approximately  


 
  The sequestration area is in the  


   


The dip of the formations in the sequestration area increases with depth and to the south because 
of the southward increases of subsidence and growth faulting in older formations.  The dip of the 
Pleistocene near-surface formations is estimated to be approximately 20 feet per mile based on 
south-north cross section A-A’ of Winner and others (1968).  The dip of the  aquifer 
sands is approximately 40 feet per mile.  The  sand zones have dips ranging from 40 to 
60 feet per mile in the sequestration area and the base of the  dips at approximately 75 
feet per mile.  The base of the  dips south-southwestward at approximately 115 
feet per mile.  The upper portion of the  dips south-southwestward at approximately 
150 feet per mile and the base of the  dips south-southwestward at approximately 
250 feet per mile.   


Figure 2-4 shows regional geologic structural features including faults and salt domes located in 
the vicinity of the sequestration area.  Figure 2-4 also shows the locations of gas and oil fields 
located in the area.  These include the located to the north of the proposed 
location of the Class VI well, the  and  located to the west, and the 


 located to the east, as well as other fields located at greater distances.  The gas and 
oil fields shown in Figure 3 primarily are located adjacent to faults and generally include structural 
traps related to the occurrence of the mapped faults.  The gas and oil fields in the area are depleted 
and have little or no production at the present time (2022).  The producing intervals in all of the 
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gas and oil fields located in the area have been from the deeper sediment that comprise the 
.   


Figure 2-4 shows three normal faults north of the sequestration area.  This trend of faulting in the 
area north of the sequestration area has been referred to as the  fault zone (Galloway, 2008).  
The normal faults dip toward the south and developed during periods of rapid sedimentation in 
response to  sedimentary loading.  These “growth” faults have an expanded 
sedimentary section at the depths of the  in the downthrown blocks to the 
south.  The displacement on the faults generally decreases upward as the faults became less active 
during the . 


The site seismic data shows the growth fault that is located in the area  
  The site seismic data is described later in this section 


under the description of Project Data Sources.  This fault has been mapped from the north side of 
 (Duchin, 1964) eastward to the  


(Wright, 1965 and Pierson, 1970).  This fault shows significant expansion of the  series 
sediments at depths greater than  feet and was a growth fault during that time.  The 
displacement on this fault decreases upwards and is approximately 100 feet in the upper part of 
the .  The displacement in the  section is less than 50 feet and the 
displacement across the fault appears to terminate at the top of the  (  


).  There is no evidence of thickening of  sedimentary layers 
across the fault.  The dip of the fault in the  section is 45 degrees.  The modeled AOR for 
the Class VI well location does not extend outward to the location of this fault.  The Faults and 
Fractures narrative provides more information on this fault. 


Faults in the  fault zone have displacements that terminate in the upper part of the .  
The fault located north of the  
(northernmost fault shown in Figure 2-4), however, shows displacement from within the  
upwards into the  section. 


The South Louisiana  growth faulting province occurs to the south of the sequestration 
area.  The growth fault on the  is located 
approximately  of the sequestration area.  This fault shows significant displacement 
in the  and marks the northern boundary of the  growth faulting province.  The 


 growth faults were activated during rapid sedimentation during the  depocenters.  
Figure 2-4 also shows the western portion of the  Fault, a  growth fault which 
extends westward from the  area to the area of the .  The western end 
of the  Fault is approximately  miles  of the sequestration area.  The 
locations of other  growth faults further to the south are not shown in Figure 2-4.  The 
modeled AOR does not extend to the locations of the  growth faults. 


There are no known salt structures at the sequestration area (Beckman and Williamson, 1990).  
The nearest mapped salt domes are the  Salt Dome, the  Salt Dome, 
and the  Salt Dome.  The  Salt Dome is located approximately  miles 


of the sequestration area.  The top of salt at the  Dome is approximately  feet 
deep.  The  Salt Dome is located approximately  miles to the  of the 
sequestration area.  The top of salt at the  Dome is approximately  feet 
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deep.  The  Salt Dome is located approximately  miles to the  of the 
sequestration area.  The top of salt at the  Dome is approximately  feet deep.  
These salt domes do not show any influence on the structural configuration of the geologic 
formations in the sequestration area. 


The formation pore water is normally pressured from the land surface to the  series.  
Overpressured (geopressured) conditions occur at depths of  feet in the  
or at the top of the  in the vicinity of the sequestration area (Bebout and Gutierrez, 
1982).  Therefore, there is no impact of overpressured conditions on the CO2 injection zones. 


Subsurface temperatures have been measured in petroleum wells in the vicinity of the sequestration 
area.  The temperatures range from  feet to  feet and show a 
temperature gradient of approximately  feet.  The temperature gradient 
increases to  feet in the depth range of  feet.  The heat flow 
in the sequestration area is in the range of  milliWatts per square meter (mW/m2) according 
to the Geothermal Map of North America (Blackwell and Richards, 2004).  The subsurface 
temperatures in the proposed sequestration zones are suitable for injection and storage of CO2. 


Tectonic History 


The study of the tectonic history of the Gulf of Mexico sedimentary basin has developed a large 
body of literature.  The summary contained herein is derived from Snedden and Galloway (2019), 
which provides a detailed description of the current state of understanding of the basin’s tectonic 
history.  This summary of the tectonic history addresses major depositional and tectonic events in 
the region of the sequestration area. 


The Gulf of Mexico sedimentary basin initiated with the deposition of the Louann Salt of Jurassic 
age.  During this time, the sequestration area was located in the  part of the  


 , which was an important area of Louann Salt accumulation. Opening of the 
Gulf of Mexico began as an intrusive phase of oceanic crust generation below the accumulating 
mass of evaporite sediments.  As the sedimentary basin grew through rifting and extension, clastic 
sediment input developed from sources in the newly-emerged Laramide highlands to the west and 
northwest and from the rejuvenated Appalachian Mountains to the northeast.   


The Jurassic and Cretaceous Periods included extensive carbonate sedimentation with the 
Smackover, Sligo, Glen Rose, Stuart City, and Austin Chalk shelves and platforms.  During this 
time interval, the sequestration area was located in a basinal setting to the south of the shelf margin.  
Sedimentation in the basin area included carbonate and siliciclastic input to the Haynesville Shale, 
Bossier Shale, Paluxy, Woodbine, Tuscaloosa, and Navarro-Taylor sequences.   


The Paleogene Period opened with continuing conditions of high sea level and transgressive and 
aggradational deposition of the Midway Group deep-water basin and shelf mud.  The Western 
Interior of the North American plate underwent Laramide orogeny and this resulted in a long-term 
surge of siliciclastic sediment into the Gulf of Mexico sedimentary basin from the west and 
northwest.  The large sediment influx resulted in the deposition of the 


.  The Laramide compression enhanced the gulf-ward tilt of the basin and reactivated 
basement structures.  The  deltas and coastal plain pro-graded over the Cretaceous 
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shelf edge located to the  of the sequestration area.  The  deposition extended 
southward in the basin to the  of the sequestration area.  The extensive sedimentation into the 
basin activated growth faulting in the former deep-water basin and along the basin margin.  The 


 associated with the  was the main 
 sedimentation feature in the sequestration area.  Eocene deposition continued with the 


Queen City mud shelf, the Sparta deltaic and coastal deposits, and the Cockfield and Jackson 
deltaic and fluvial deposits.   


The Oligocene Epoch tectonism and sediment influx caused the most rapid sedimentation in the 
history of the Gulf of Mexico.  At the sequestration area, the  is a shelf mudstone 
resulting from the shallow submergence of the shelf that began during deposition of the  


.  During the following period of  deposition, the  
delivered sediment in the  across the sequestration area to a major depo-center to 
the .  In the sequestration area,  sediments with present-day thickness of approximately 


 feet were deposited in less than 10 million years.  The  developed to 
the  of the sequestration area after evacuation of salt due to the sediment loading.  Growth 
faulting was activated during the Oligocene and continued through the  transgression, 
which culminated in regional maximum flooding and deposition of marine muds across the 
sequestration area.   


During the , high sediment influx continued in the  which 
extended across the sequestration area.  Two depositional episodes named  


 occurred at this time and were separated by the  
.  The  


deposits prograded rapidly across the  shelf and developed a major shore zone and 
progradational slope depo-center near the present-day  to the  of the 
sequestration area.  Both fluvial and deltaic sedimentation occurred at the sequestration area during 
this time interval.   extensional faulting and salt-canopy loading occurred to the  of 
the sequestration area in the areas of maximum sediment accumulation.  The sequestration area 
shows no evidence of  extensional faulting or other deformation.  The  


 depositional events were followed by a regional transgression in the Northern Gulf basin 
margin that deposited the  


.   


Rapid sedimentation continued in the .  The Mississippi 
River and Tennessee River drainage systems converged into the northern Gulf of Mexico in the 
Middle Miocene and rapidly prograded the deltaic and shelf deposits southward. Fluvial 
sedimentation occurred at the sequestration area during the Middle and Late Miocene.  The Late 
Miocene ended with transgression at approximately 6 million years before present.   


The Pliocene and Pleistocene series included fluvial deposition in the Mississippi River drainage 
system.  The major depocenters were in the continental slope to the south of the present-day Gulf 
shoreline.  The Holocene rise of sea level resulted in the aggradation of the  


 alluvium across the sequestration area and its vicinity. 
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Project Data Sources 


The principal project data sources for subsurface geologic information included geophysical logs 
of legacy petroleum wells in and adjacent to the sequestration area, existing 2D and 3D seismic 
data in the sequestration area, and the Class V stratigraphic test well with geophysical logs, core 
samples, and mud logging.  In addition, publications of the Louisiana Geological Survey, U.S. 
Geological Survey, the Lafayette Geological Society, the Gulf Coast Geological Society Library 
and the New Orleans Geological Society have provided detailed information on the stratigraphy 
and structure of the area including type sections and structure maps of the nearby depleted gas and 
oil fields. 


Geophysical Logs of Legacy Wells 
Legacy wells in the sequestration area and its surroundings were identified from the LDNR 
Strategic Online Natural Resources Information System (SONRIS) and utilized to assess the local 
stratigraphy.  If available the geophysical logs were obtained from SONRIS.  The geophysical logs 
from a number of wells in the area were not available in SONRIS and were obtained from TGS, a 
commercial petroleum industry data company.   


The identification of legacy wells in the sequestration area was supplemented by searching for 
wells with the following services:  TGS, and the Gulf Coast Geological Library   In addition, 
regional structure maps from Geomap Corporation were reviewed to assess if any additional wells 
occur in the sequestration area. 


Table 2-1 lists the legacy petroleum wells in the project area that had geophysical logs used in the 
evaluation of the subsurface stratigraphy of the area.  These wells are identified by their State 
Serial Number and API Number.  Other information listed in this table includes well name, 
location information, section-township-range, parish, and well status.  The State Serial Numbers 
of the wells are used in this permit application to identify the legacy wells because it is briefer than 
the API Number.  This table provides a cross reference for identifying legacy wells by API number 
if necessary. 


Existing Seismic Data 
Two 2D seismic lines and a licensed area of a 3D seismic survey have been used to assess the 
stratigraphy and structure of the sequestration area. 


Two 2D seismic lines in the planned project area were used to provide a portion of the preliminary 
geologic characterization.  These dip-oriented 2D seismic lines are located in the area adjacent to 
the  well site are licensed by Seismic Exchange, Inc (SEI).  The two 2D 
seismic lines include line


  The locations of the two seismic lines are shown in 
Figure 2-5. The licensed data is proprietary to SEI and subject to confidentiality terms of the 
license to Capio.
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Table 2-1. Interpreted Wells for Geologic Modeling 
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   Denotes wells outside 3D seismic boundary          
   Denotes wells inside 3D seismic boundary          
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Line  is 3.693 miles long and extends from Shot Point (SP) 110 on the south to SP 148 on 
the north.  The line is located in Pointe Coupee Parish  of the Class V test 
well  is adjacent to the location of 


 
that provides stratigraphic data from its 


Spontaneous Potential (SP) log.  The shot point spacing of line  is 500 feet, with a 6-fold 
gather. Processed products delivered were SEG-Y data and wiggle-trace displays of an un-
migrated stack and a migrated line. 


Line  is 4.25 miles long, running north to south from SP1-SP68, with shot point spacing of 
330 feet and 12-fold gather.  Products delivered were SEG-Y data and a wiggle trace display of an 
un-migrated stack.  


The upper 2.5 seconds of two-way reflection time (TWT) of the two seismic sections was 
interpreted to assess shallow subsurface conditions.  This TWT interval corresponds to a depth 
range of approximately the upper  feet of the subsurface.  Line  was reviewed in 
detail because of it having a migrated section and its location adjacent to the Class V test well.  
Line  also included results of the velocity analysis listing the interval velocities at five 
locations along it.  In addition, the log of the  well  which is located 
close to SP 136 and SP 137, has been compared to the sequence of reflections in line .   


The two 2D seismic lines show a sequence of reflections dipping at low angle from north to south.  
In the upper portions of the sections to depths of  seconds TWT, the reflections are 
continuous over length scales of  feet from north to south and some reflections show 
continuity up to  feet.  The terminations of reflections are convergent or show down lapping 
to the next deeper reflection.  Based on the velocity analysis of line , the interval from  


 seconds TWT was interpreted to represent the fine-grained section from depths of  
.  This interval has discontinuous reflections with low 


and variable amplitude.  Prominent, continuous reflections occur at approximately  seconds 
TWT, at  seconds TWT, and at  seconds TWT and are separated by intervals of 
discontinuous reflections.  Based on time-depth conversion estimates, this section was interpreted 
to represent the  age interval, consisting of  
separated by clay-rich abandonment surfaces.  The observed patterns are consistent with that type 
of depositional environment.  Figure 2-6    shows the  interval in a portion of line 


. 


Three high-amplitude reflections at approximately  seconds TWT are continuous 
throughout the lengths of both lines.  Based on the velocity analysis of line , time-depth 
conversion suggests that these high-amplitude reflections are at a depth of  feet and 
represent the top of the  age.  One or two high-amplitude reflections 
occur at  seconds TWT, corresponding to depths of  feet.  These 
reflections could represent the base of the .  The  interval has 
discontinuous and variable-amplitude reflections within it, which could be related to the presence 
of thin or discontinuous depositional units.  The  is a regional transgressive fine-
grained deposit with thin sand zones deposited in distal deltaic and shelf environments.  The 


 interval in line  is indicated in Figure 2-6. 
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In the northern portions of both seismic lines, a growth fault is shown by an expanded section 
deeper than approximately  seconds TWT.  The expanded section is on the south side of the 
normal fault.  The migrated section of line  shows down to the south displacements of 
reflections deeper than approximately seconds TWT (approximately  feet depth).  The 
normal fault trends from west-northwest to east-southeast based on its intersections with the 
seismic lines.   


The evaluation of the 2D seismic lines by SCS showed that the major stratigraphic zones (  
) can be identified from seismic data.  The characterization of the stratigraphy 


is consistent with offset well logs in the area.  However, the resolution of the 2D seismic data is 
not high enough to identify the thicknesses and extents of individual  


) or the extent and displacement magnitudes of the normal fault.  The resolution of the 2D 
seismic lines is limited by the low fold of the data gathers, large shot point spacing, and age of the 
data acquisition and processing.   


To refine the area’s interpretation, Capio licensed  square miles of the seismic 
survey.  The  seismic survey was shot and processed by CGGVeritas Land (US), Inc. 
in 2010.  The licensed -square mile area was selected to include the location of the  


 and the proposed location for the first Class VI sequestration well to be 
permitted.  The  survey covers  square miles in  Pointe Coupee Parish, 
northern St. Martin Parish, northwestern Iberville Parish, and western West Baton Rouge Parish.   


Figure 2-7 shows the licensed area of the  survey.  The licensed area of the 
 seismic data is in yellow.  The adjacent areas of the remainder of the  


 survey are shown in blue.  In this figure, the lease boundary line is shown in green.  The 
licensed area is located in  


 


The north-south extent of the licensed area is approximately miles in  
  The east-west extent is approximately miles and widens to approximately  


miles and the southern part.  A segment of licensed area in  is approximately  
mile from north to south and up to  mile from west to east.  This segment is separated from 
the reminder of the licensed area by a no-permit area 


The licensed data is proprietary to Seismic Exchange, Inc. and subject to confidentiality terms of 
the license to Capio. 


The north boundary of the licensed 3D data is approximately  miles north of the  
boundary of the Capio lease and is approximately miles .  The  
boundary of the  survey is approximately  of the side of the 
licensed area.   


Capio drilled the  (marked with a red star in Figure 7) and proposes to install 
the Class VI injection well at a location approximately  
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Class V Stratigraphic Test Well 
The Class V Well History and Work Resume Report for the stratigraphic test hole  


 described the drilling of the Class V test well.  The following information 
as included with the report: 


LDNR Form UIC-42, Class V Well History and Work Resume Report 


Wellbore Schematic of the completed  Well 


Electronic Log identifying the lowermost extents of the USDW 


This information is included in Appendix 1-A of this permit section. 


The Louisiana Office of Conservation Injection & Mining Division permitted the  
 The well was spud on  and completed on . 


Casing within the Class V well is comprised of  


• 16-in OD conductor driven to  ft 
 


• 9⅝-in OD 40# J55 surface casing cemented with Class A lead cement to  ft, and  


• 5½-in OD 20# L80 production casing cemented with Class H CO2 resistant cement with 
latex additive to total depth (  ft).  


Geophysical logs were performed by Schlumberger from surface to total depth and include  


• Surface casing hole from depth of approximately  feet 


- Open hole. Spontaneous Potential (SP), Resistivity (array induction), Gamma, 
Neutron porosity, Density, caliper 


- Cased hole. Cement bond log 


• Production hole from  feet 


- Open hole. SP, Gamma, Spectral Gamma, Resistivity (array induction), Neutron 
porosity, Density porosity, Sonic Scanner, Formation Image (FMI) 


- Cased hole. Cement bond log, Casing Locator Log 


Mud logging was conducted during drilling from the base of the surface casing to the total depth 
of  feet.  The mud logging included classification of samples collected at 30-foot depth 
intervals and monitoring of gases.  The frequency of sample collected was increased to 10-foot 
depth intervals in the 100 feet shallower than each coring point.   


No reservoir tests were performed within the Class V well on the basis of concern for 
communication and upward migration in the .  The well was 
pressure tested, filled with drilling mud, and completed with pressure monitoring gauge on a 
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surface tree.  The site has been secured by removing and storing the valve handles and providing 
a locking grate over the cellar.  


The drilling of the Class V test well included obtaining five cores.  The core were from the upper 
confining zone, , and the underlying  (lower confining 
zone).  The core samples have been tested by Core Laboratories, Inc. for routine core analysis and 
for special core analysis tests.  The following table summarizes the drilled depths, recovered depth 
ranges, and stratigraphic intervals of the cores: 


Table 2-2. Drilled Depths, Recovered Depth Ranges & Stratigraphic Intervals 


Core Number Drilled Depth (feet KB) Actual Recovered 
Depth Range (feet KB) 


Stratigraphic Interval 


1    


2    


3    


4    


5    
 


 


Maps and Cross Sections of the AOR [40 CFR 146.82(a)(2), 146.82(a)(3)(i)] 


The size of the AOR has been evaluated with numerical modeling of CO2 injection in the proposed 
storage zone.  The numerical modeling of the AOR is presented in the AOR Evaluation and 
Corrective Action Plan of this permit application.  The extent of the AOR is shown in Figure 2-8.  
The AOR includes the model-predicted CO2 plume in which separate-phase CO2 occurs in the 
pore space and an area of pressure buildup in the formation water.  The AOR is defined by the 
extent of the CO2 plume, not pressure build up, as the transmissive nature of the injection zone 
mitigated pressure effects in the reservoir. The maximum predicted dimensions of the CO2 plume 
are 7,000 feet from west to east and up to 10,000 feet from south to north.  There is no significant 
pressure buildup in the formation water in the AoR.  


Figure 2-9 shows a north-south vertical seismic line passing through the  
location.  This seismic section displays the seismic data with respect to two-way time (TWT).  The 
location of this seismic section is shown in Figure 2-7.   


The sonic and density logs from the Sherburne #1 test well were used to convert the seismic data 
from time to depth.  Figure 2-10 shows the depth-converted seismic section.  This section covers 
a depth interval from shallower than  feet to approximately  feet below sea level.  
Positive depths below sea level are referred to as subsea true vertical depth (SSTVD).  The 
geologic ages shown include the Pliocene Series to approximately  feet SSTVD, the 


, and the top of the Oligocene Series below 
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that.  The top of the .  The depth-converted 
cross section image includes the lithologic log of the Class V well from approximately  


.  In addition, the sonic and density logs from well located in the 
 part of the licensed seismic data volume, were also used for time-depth conversion. 


Figure 2-11 shows three depth-converted seismic lines from the 3D seismic data extending from 
west to east at the locations shown in the inset map.  Section A is located of the planned 
Class VI well location.  Section B extends through the location of the .  Section 
C is located in the  part of the seismic data volume. 


The 3D seismic data was used to evaluate the configurations and thicknesses of the injection zone 
sands and confining zones.  As described in the permit section on Injection and Confining Zone 
Details, Capio is proposing to conduct CO2 sequestration within the  


   


Evaluation of the 3D seismic data in relation to well logs including the  and 
other petroleum logs in the area showed that the sand units of the  and the 
associated confining zones have consistent seismic reflections at the tops and bottoms of the units.  
Therefore, the tops and bottoms of the units are mappable and this provides a comprehensive 
correlation of the sand units within the 3D seismic volume.  The internal reflections within the 
sand units are discontinuous and can downlap to the base or to internal reflections suggesting that 
each sand unit was deposited as a series of prograding and downlapping sedimentary bodies. 


The proposed injection  
SSTVD in the sequestration area.  The proposed injection sand units are deeper than the base of 
the USDW throughout the area.  The base of the USDW ranges from  feet SSTVD 
in the sequestration area. 


Figure 2-12 shows the depth contours (feet SSTVD) of the top of  as derived from the 3D 
seismic data.  This structure map shows that the top of  generally dips southward.  Figure 
2-13 shows the isopach map of .  The thickness of  varies from  feet in 
the sequestration area and increases to over feet to the north. 


Figure 2-14 shows the depth contours (feet SSTVD) of the top of  as derived from the 3D 
seismic data.  This structure map shows that the top of  dips southward.  Figure 2-15 
shows the isopach map of .  The thickness of  feet in the 
sequestration area. 


The confining zones for the proposed injection zone sand units include the primary confining unit 
directly overlying .  The primary confining unit includes a sequence of clay that occurs 
between the base of  and the top of .  The primary confining unit includes a minor 
sand unit denoted as .  The primary confining unit is deeper than the base of the USDW. 


Figure 2-16 shows the depth contours (feet SSTVD) derived from the 3D seismic data of the top 
of the primary confining unit (base of ) that overlies .  This structure map shows 
that the top of the primary confining unit dips southward.  Figure 2-17 shows the isopach map of 
the primary confining unit.  The thickness of the primary confining unit varies from  
feet in the sequestration area. 
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In addition, a regional transgressive clay interval makes up the upper confining unit overlying the 
.  The upper confining unit is correlated with the  


) that occurs widely in the 
Northern Gulf Coast basin.  The top of the upper confining unit is deeper than the base of the 
USDW.  The upper confining unit is  feet thick throughout the sequestration area and 
vicinity.   


Figure 2-18 shows the depth contours (feet SSTVD) for the top of the upper confining unit as 
derived from the 3D seismic data.  This structure map shows that the upper confining unit dips to 
the south.  Figure 2-19 shows the depth contours of the base of the upper confining unit (top of 


 of the  sand units).  This structure map also shows that the base of the upper 
confining unit dips southward.  Figure 2-20 shows the isopach map of the upper confining unit.  
The thickness of the upper confining unit ranges from  feet in the sequestration 
area.  The upper confining unit forms a regional barrier to any potential movement of fluids from 
the  injection zone sand units. 


 at the base of the  is underlain by the .  The  
 is made up primarily of clay and constitutes a lower confining unit for the proposed injection 


zone sands.  The thickness of the  ranges from  feet in the sequestration 
area.  The  forms a regional barrier to any potential downward movement of fluids 
from the  injection zone sand units. 


Based on the 3D seismic data and correlations with well logs in the vicinity of the sequestration 
area, there are no observed regional pinch outs of the injection zone sand units or of the confining 
zones. 


The injection zone sand units  have variable top elevations with local relief 
of 20 to 40 feet.  The variability of the top elevations can provide for local structural trapping of 
CO2.  In addition, the CO2 trapping has been evaluated to include residual trapping and dissolution 
trapping. 


The injection zone sand units and confining zones are continuous throughout the vicinity of the 
sequestration area.   


Structure maps and isopach maps also have been prepared for the area encompassed by the 
dynamic numerical model developed for modeling of the injection and movement of CO2 in the 
injection zone sand units.  The model area extends 5.3 miles from west to east and 6.2 miles from 
north to south.  The model area is larger than the area of the licensed 3D seismic data.  The top 
and bottom surfaces of the primary confining unit, , and  were geostatistically 
modeled from the licensed 3D seismic data and from depths of those surfaces in the well logs from 
the wells in the model area.   


Figures 2-21, 2-22, and 2-23 show the structure maps of the top and base and the isopach map of 
. 


Figure 2-24 shows the isopach map of the confining unit clay interval between the base of  
 and the top of .  This clay interval is  feet thick in the sequestration area. 
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Figures 2-25, 2-26, and 2-27 show the structure maps of the top and base and the isopach map of 
. 


Figures 2-28 and 2-29 show the structure map of the top and the isopach map of the primary 
confining unit. 


Figures 2-30, 2-31, and 2-32 show the structure maps of the top and base and the isopach map of 
the upper confining unit. 


Figures 2-33 and 2-34 show the structure of the base and thickness of the .  The 
 is made up primarily of clay and constitutes a lower confining unit for the 


proposed injection zone sands.  The structure map shows that the  dips southward.  
The thickness of the  ranges from  feet in the sequestration area.  The 


 forms a regional barrier to any potential downward movement of fluids from the 
 


Figure 2-35 shows the location of geologic cross section A-A’ oriented from southwest to 
northeast across the model area.  Figure 2-36 shows cross section A-A’ to display the occurrence 
of  throughout the model area.  Figure 2-37 shows the location of geologic 
cross section B-B’ oriented from west to east across the model area.  Figure 2-38 shows cross 
section B-B’ through the  location to display the occurrence of  


 in the model area. 


Faults and Fractures [40 CFR 146.82(a)(3)(ii)] 


The seismic line of Figure 2-10 shows a normal fault located approximately 6,200 feet north of 
the Class V well at the level of the base of the .  This fault dips southward at 45° in the 
depth interval shown by the seismic section.  The location of this fault at the base of the  
is shown in Figure 2-7.  The  do not fail by fracturing, so it is 
not likely that any fractures occur in the injection zone or confining zones. 


This fault is not located within the AOR and is approximately 3,000 feet north of the northernmost 
extent of the AOR. 


The displacements on this fault generally range from 30 to 50 feet within the  
section and decrease upward.  Displacements up to approximately 100 feet occur at some horizons.  
The displacements of  and of  generally are not sufficient to offset these sands in 
the down-dropped hanging wall (south side) from the sands in the foot wall (north side).  The 
structure map of the top of  (Figure 2-12) shows approximately 100 feet of downward 
change in elevation along the trace of the fault.  The thickness of  in the area of the fault 
ranges from  feet.   


At the elevation of the upper confining unit, there appears to be no measurable displacement.  
Therefore, there is no threat to containment by the confining zones.  There is no apparent 
displacement at the top of the .  Based on the distribution of displacements on the fault, 
the fault has been inactive since the Late Miocene over 5 million years ago. 
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The maximum displacement in the underlying  is approximately 100 feet.  The 
thickness of the  ranges from  feet. 


In the deeper portion of the seismic data volume, this fault shows larger displacements and 
stratigraphic expansion in the , and underlying formations. 


The dynamic model of CO2 injection was used to predict the fluid pressure buildup in the AOR.  
The fault is located approximately 11,000 feet north of the proposed location of the Class VI well.  
There is no pressure buildup at this distance from the Class VI well.  Therefore, there is no 
predicted pressure change that would result in changes of stress to reactivate movement of the 
fault.   


Injection and Confining Zone Details [40 CFR 146.82(a)(3)(iii) 


There are  in the  between the base of the upper confining zone 
at approximately feet subsea total vertical depth (SSTVD) and the top of the  
at  feet SSTVD.  The identified sand zones range from  feet thick to feet thick with a 
total net sand thickness of  feet.  The net to gross ratio of the sands over this depth range is 
approximately .  These sands were identified based on the logs of the  


 located next to the Class V well, and logs of other wells near the 
Sherburne CCS Well #1 (proposed Class VI well) location including    


The identified  sand zones are continuous throughout the licensed seismic volume 
and appear to be bounded by continuous, identifiable reflections.  The 3D seismic data throughout 
the licensed area shows that the reflections are continuous and have low dip (40 to 60 feet per 
mile).  Reflections within the thicker sand zones generally are low amplitude and can be 
discontinuous or down lapping to the base of the sand zone or to other internal reflections. 


The clay intervals between the sand zones in the  also are continuous throughout 
the seismic data volume.  In particular, the predominantly-clay interval from the top of  to 
the base of  is continuous and ranges from  feet in thickness.  This clay confining 
interval is the primary confining unit. 


The upper confining zone from approximately  feet to  feet depth is continuous and 
includes a small number of discontinuous, high-amplitude reflections that appear to show 
discontinuous sand intervals.   


This permit application is for CO2 injection and sequestration in the lowest two identified  
.  The other  in the 


 section are anticipated to be used for sequestration in the future as part of 
subsequent permitting efforts. 


The following table lists the depths and characteristics of the  
based on data (Spontaneous Potential and Gamma logs) from the  


  The depths are listed to the nearest 5-foot increments and include the SSTVD, the depth 
relative to the kelly bushing (KB) measuring point, and depth in feet below ground surface (BGS).  
The ground surface at the well site is approximately  above msl.  The KB reference point 
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was approximately 15 feet above the drill pad for both  and for the  
   


The depths of the sands at the Class VI injection well location are expected to be approximately 
50 to 100 feet deeper based on the rate of dip in the area.  
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Table 2-3. Sand Zone Depth & Thickness 


Sand Zone 
Number 


Depth 


SSTVD/KB/BGS 


Sand 
Thickness 


(feet) 


  
 


 


 


  
 


 


 


  
 


 


 


  
 


 


 


  
 


 


 


  
 


 


 


  
 


 


 


  
 


 


 


  
 


 


 


  
 


 


 


  
 


 


 


Note: Green - Zones targeted for initial permitting and injection | Blue - Zones available for future injection 
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 were selected for the initial permitting based on their potential capacity and 
their position at the base of the  section.   has a uniform SP log signature with 
minor occurrences of clay on the gamma log.   contains clay interbeds that could have 
additional stratigraphic trapping, which could lead to locally higher storage efficiency values and 
larger capacity.   


The top of  ranges from depths of  feet SSTVD in the sequestration area.  
The thickness of  ranges from  feet.  The top of  ranges from depths of 


 feet SSTVD in the sequestration area. The thickness of  ranges from  
 are laterally extensive and show no significant changes in thickness 


in the sequestration area and vicinity. 


The containment of the CO2 in the storage zone would be provided by the combination of the low 
permeability upper confining zone consisting of  clay intervals, residual trapping, and 
structural trapping in anticlinal structures and at sealing faults.   


Volumetric analysis (U.S. DOE, 2012; SPE, 2022) was used to estimate the CO2 storage capacity 
of the storage zone.  The CO2 storage capacity is the mass of CO2 that can be stored in a reservoir 
zone based on the reservoir-zone volume and physical properties such as porosity and pore-water 
saturation.  The theoretical storage capacity is the amount of CO2 that can displace the pore water 
leaving pore water only at the irreducible water saturation Swirr.  The theoretical storage capacity 
is given by 


𝐺𝐺 = 𝑉𝑉 ∅𝜌𝜌(1 − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) 


where G is the mass of CO2, V is the volume of the reservoir, ø is the porosity, and ρ is the density 
of the CO2 phase.  The theoretical storage capacity is the maximum storage capacity and can be 
achieved in a structural or stratigraphic trap configuration in which the CO2 is constrained to 
occupy the volume of the trap and fill all available pore space except the pore space occupied by 
irreducible formation water saturation.  In this formulation, the volume V is the volume of the 
storage zone within the trapping region and is calculated by multiplying the storage zone area by 
the net thickness of the sand zones.   


CO2 storage in flat-lying and dipping reservoir zones is affected by fluid dynamic effects including 
residual CO2-phase saturation and buoyant transport so that the CO2 fills only a fraction of the 
available pore space as the CO2 plume expands and moves.  The effective storage capacity 
accounts for these effects with a storage efficiency factor ε as follows: 


    
𝐺𝐺 = 𝑉𝑉 ∅𝜌𝜌𝜌𝜌(1 − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆) 


The storage efficiency factor can vary depending on the degree of structural trapping.   
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For this calculation the following parameter values were used: 


Parameter Value 


Storage Zone Thickness  


 


Porosity  


Density of Supercritical CO2 43.6 pounds/cubic foot at specific gravity of 0.7 


Irreducible Water Saturation 0.2 (20%) 


Storage Efficiency Factor  


 


 


The volumetric analysis of the storage capacity for the one-half (0.5)-mile radius of the Class VI 
well was based on residual trapping with a storage efficiency factor of  of the plume 
area and structural/stratigraphic trapping with a storage efficiency factor of  of the plume 
area.  This is expected to be a median-range value (approximate P50) of storage capacity.  Median-
case capacities have large uncertainty because the actual range of storage efficiency is not known 
at this time.  The modeling results together with future monitoring of the plume will be the basis 
for assessing the most probable trapping scenarios and their associated storage capacity.  If 
structural or stratigraphic traps are more widely present, the storage capacity could be significantly 
higher. 


Sand 
Zone 


Number 


Depth 


SSTVD/KB 


Sand 
Thickness 


(feet) 


Median 
Capacity * 


 


Porosity Notes 


      


      
 


Note: Green - Zones targeted for initial permitting and injection | Blue - Zones available for future injection  
*(Residual Trapping and Minor Structural Trapping) | ( ) 


The dynamic numerical model of CO2 injection and movement provides a more comprehensive 
evaluation of the transport and fate of supercritical CO2 in the injection zones.  This is presented 
in Permit Section 3 in the AOR Evaluation and Corrective Action Plan. 
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Upper Confining Zone 


The upper confining zone has been identified from available geophysical information contained 
within logs of wells included in the project area.  Information from the  well 
includes gamma logs, image logs, mudlogging of well cuttings, core gamma scans, and core 
photographs.  Two wells located approximately 1,000 feet east of the Class V test well also have 
gamma logs in the LDNR SONRIS files. The gamma logs from these and other wells in the project 
area have been used to support the identification of the upper confining zone.   


The upper confining zone consists of intervals with shale baseline SP values interbedded with thin 
intervals with low deflections of the SP log from the shale baseline.  The fine-grained intervals 
have SP values coincident with the shale base line in the logs at shallower and deeper depths.  The 
interbedded less clay-rich zones have low deflections of the SP, suggesting that these intervals are 
mud-rich.  Based on the gamma logs from the Class V test well and other wells, the gamma 
response of the upper confining zone is intermediate between that of sand zones and clay zones.  
Based on the gamma readings throughout the upper confining zone, the volume of shale (Vsh) in 
the upper confining zone is estimated to be approximately  and the shale index ranges 
from   The upper confining zone appears to coincide with a transgressive sequence of 
interbedded clay and sand located at the top of the  that is characterized by the 


.   


The upper confining zone was present at all of the well locations in the project area.  The thickness 
of the upper confining zone ranges from feet to  feet.  The median thickness of the upper 
confining zone is approximately  feet based on the thickness values in the project area.  Half 
of the measured thickness values occur within the interquartile range of the data set from  feet 
to feet.   


The elevations of the top of the upper confining zone range from  feet to  feet in the 
project area.  The bottom elevations of the upper confining zone range from  to  feet 
in the project area.  The upper confining zone occurs deeper than the critical depth for CO2 to exist 
in the supercritical phase.  The bottom elevation of the upper confining zone is the elevation of the 
top of the storage zones occurring within the .   


The containment provided by the upper confining zone is supplemented by continuous clay 
intervals that occur between each of the .  The thicknesses of each of 
the clay intervals are uniform throughout the project area.  The thicknesses of the individual clay 
intervals range from  feet to  feet and the median thickness of these intervals is  feet.  The 
primary confining unit between the base of  and the top of  ranges from  to  
feet in thickness. 


Anahuac Group 


The  consists of clay with interbedded sands.  The  is a basal confining 
zone for the  storage zone and an upper confining zone for the underlying  


 storage sands.  The  was deposited during a major transgressive phase 
of sedimentation in South Louisiana. 
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The thickness of the  ranges from approximately  feet to over  feet in the 
project area, but principally ranges from  feet to  feet and the median thickness is  feet.  
The sand zone percentage in the  in the project area is approximately  but the 
sand intervals are separated by continuous clay intervals. 


The confining zones in the project area are continuous and have significant thicknesses.  The 
confining zones will provide vertical containment for the CO2 injected into the storage zones. 


The  storage zone  is overlain by the upper confining zone.  The 
 upper confining zone consists of a clay-rich sequence of mud interbedded with thin sand 


and/or silt layers.  The upper containment provided by the upper confining zone will be 
supplemented by the continuous clay zones that occur between each of the  storage zone 
sands. 


Geomechanical and Petrophysical Information [40 CFR 146.82(a)(3)(iv)] 


The geophysical logs of the  well are the principal source of petrophysical data for 
the sequestration.  The geophysical logs provide physical properties information for identifying 
and characterizing the injection zone sand intervals and the confining units. 


The stratigraphy was characterized with the SP, gamma, spectral gamma, and formation image 
logs. 


Physical property information was derived from the neutron porosity, density porosity, and sonic 
scanner logs.  The sonic scanner log provided geomechanical information including Poisson’s 
ratio, Young’s modulus, and estimates of the minimum horizontal stress. 


Information on pore water salinity was derived from the SP and resistivity logs. 


In addition, the geophysical logs from other wells in the area were evaluated and compared with 
the  well logs.  The logs from other wells included SP and resistivity logs primarily, 
but other logs including gamma and sonic logs have been available. 


Appendix 1-B includes copies of the geophysical logs from the  well. 


Five core samples were collected including two cores from the upper confining unit, two cores 
from  sand units, and one core from the  lower confining unit.  The testing 
of the cores includes core photography, grain size analysis, measurements of porosity and 
permeability, core gamma scans, mercury injection capillary pressure, relative permeability, 
geomechanical testing, and measurement of residual saturation of CO2.  In addition, dual energy 
CT scanning of the cores was conducted to guide the selection of core plug points and to provide 
additional information on density, classification of sediment types, porosity, compressional and 
shear velocities, dynamic Poisson’s ratio, dynamic Young’s modulus, and unconfined compressive 
strength. 
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Seismic History [40 CFR 146.82(a)(3)(v)] 


SCS reviewed the USGS Quaternary Faults map of the United States. According to the map, no 
evidence of mapped Quaternary faults exist within Louisiana. Multiple studies, however, have 
documented displacement along the  of Pointe Coupee Parish and the Capio 


 CCS Well site. Up-dip limits of faults within the Louisiana growth-fault province lie 
south of the project location, and consist of normal growth faults of  age.  The Baton 
Rouge and Tepetate normal fault systems lie east and west of the , respectively, and a 
tentatively identified normal fault denoted as the  lies north and west of the project 
location (Heinrich and McCulloh, 2013).  These faults appear to be aseismic, likely due to a low 
friction coefficient, high pore pressure, and relatively low tectonic stresses. Displacement along 
faults within the area ranges from 0.01 to 0.025 inches per decade (USGS, 2018). A more complete 
discussion of faults within the region is presented in the Faults and Fractures section of this 
narrative.  


Recorded seismicity for Louisiana is sparse. The 1983 Seismicity Map of Louisiana (Stover et. al., 
1987) reports 17 events for the state between the years 1843 and 1983. The USGS National 
Earthquake Information Center (NEIC) reports two “felt” earthquakes (both M 3.0) in the southern 
half of Louisiana in the past 25 years, both of which were east of Baton Rouge.   


The 2018 Long-term National Seismic Hazard Map (USGS, 2018) shows the majority of 
Louisiana, including Pointe Coupee Parish and the surrounding areas, as the second lowest risk 
category for earthquake hazards in the United States. The Short-Term Induced Seismicity Model 
(USGS, 2018) shows induced seismicity generation for the region to be <1% chance of potentially 
minor-damage ground shaking.  


Using the USGS Seismic Unified Hazard Tool, the peak ground acceleration and frequency was 
calculated for the proposed CCS well. Using a risk level of 2% for 50 years, the estimated peak 
ground motion is 0.0419 g, and the estimated annual frequency is 0.00049.  


Based upon the results of the seismic history review of the , and including Pointe Coupee 
Parish and southern Louisiana, the risk of seismicity for the region is low and presents no threat to 
carbon dioxide containment.  


Hydrologic and Hydrogeologic Information [40 CFR 146.82(a)(3)(vi), 146.82(a)(5)] 


The USDW consists of an aquifer or its portion which supplies any public water system, or an 
aquifer or its portion which contains a sufficient quantity of water to supply a public water system, 
and which currently supplies drinking water for human consumption, or contains less than 10,000 
mg/L of total dissolved solids (TDS) and which is not an exempted aquifer.  The USDW in the 
vicinity of the sequestration area consists of groundwater aquifers including the alluvial aquifer 


, the  aquifer, the  aquifer or 
 aquifers, and the  aquifers as shown in Figure 2-3.  The 
 aquifers include the  


  All of these aquifers supply water for human 
consumption in the region surrounding the sequestration area.   
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The TDS content or salinity of the groundwater increases with depth and generally becomes greater 
than 10,000 mg/L in the  aquifers.  The  aquifers include the 


.  The deeper portions of the 
 aquifers contain groundwater with TDS content greater than 10,000 mg/L.  The 


base of the USDW in the region of the sequestration area is identified as the depth at which salinity 
of the groundwater in deeper sand zones consistently becomes greater than 10,000 mg/L. 


The base of the USDW at the sequestration area is approximately  feet below ground 
level based on the deep induction resistivity logs of the Class V test well, plugged and abandoned 
gas well , and other plugged and abandoned petroleum wells in the area.   


The following criteria were used to assess the occurrence and base of the USDW in accordance 
with requirements of the LDNR: 


• Ground surface to 1,000 feet depth:  3 ohm m or greater is the USDW; 
• 1,000 feet to 2,000 feet depth:  2.5 ohm m or greater is considered to be the USDW; and 
• 2,000 feet depth and deeper:  2 ohm m or greater is the USDW. 


The base of the USDW is assigned at the base of the sand unit that contains the lowermost USDW. 


Geophysical logs of petroleum wells in the vicinity of the sequestration area were reviewed to 
assess the regional distribution of the base of the USDW.  The base of the USDW occurs at depths 
ranging from  feet along a west-east transect from 10 miles west of the sequestration 
area to 10 miles east of the sequestration area.  The depth of the base of the USDW also is relatively 
uniform with depths of  feet in the area up to 11 miles north of the sequestration 
area and approximately 6 miles south of the sequestration area.  The base of the USDW becomes 
shallower southward and is approximately  feet deep in the area near  approximately 
11 miles south of the sequestration area.   


Groundwater in the  aquifer,  aquifers, and  aquifers 
is part of a regional groundwater-flow system known as the  regional aquifer system 
(Griffith, 2003).  Regional groundwater flow in the aquifer system is driven by topographic 
differences between higher-elevation source areas in southern Mississippi and the northern part of 
eastern Louisiana and the lower elevations of the Mississippi River valley and coastal areas of 
Louisiana.  The sequestration area lies in the  portion of the regional 
aquifer system in the area of the approximate downdip limit of fresh groundwater.   


Figure 2-39 shows the potentiometric surface of the  aquifers in 1980.  The 
potentiometric surface slopes southwestward from the source area in southern Mississippi toward 
the downgradient limits of the aquifer system.  Groundwater-supply pumping in the Baton Rouge 
area generates a large cone of depression in the potentiometric surface.  The western portion of the 
aquifer system in the area surrounding the sequestration area has relatively uniform groundwater 
levels of less than 20 feet relative to mean sea level.  The potentiometric map shows a broad 
shallow cone of depression in southwestern Pointe Coupee Parish and eastern St. Landry Parish 
that could result from groundwater-supply pumpage from towns located along  


.  Periodic monitoring of groundwater 
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levels in this area by the U.S. Geological Survey shows that groundwater levels have shown 
increases to near sea level in this area since 1980. 


Figure 2-40 shows the potentiometric surface of the  aquifers in 1984.  These 
deeper aquifers show the same pattern of regional groundwater flow to the south and southwest 
from the source area in Mississippi.  The southwestern limit of fresh groundwater occurs near and 
upgradient of the sequestration area.  The hydraulic heads in the  aquifers show 
less drawdown in the downgradient limit of the aquifer system and have elevations of 20 feet above 
sea level and higher.  A shallow cone of depression to the east of the sequestration area could result 
from groundwater-supply pumpage in the area of , and other towns.  Periodic 
monitoring of groundwater levels in this area by the U.S. Geological Survey shows that 
groundwater levels have shown increases to near sea level in this area since 1984.  The 
potentiometric map shows that the Baton Rouge Fault forms a barrier to groundwater flow into the 
cone of depression of the Baton Rouge area from the south side of the fault.  The potentiometric 
map shows that the presence of the Baton Rouge Fault as far west as Rosedale affects groundwater 
flow at the depth of the  aquifer so that higher heads occur south of the fault. 


Groundwater use is relatively minor in the sequestration area (Sargent, 2011).  Groundwater from 
the alluvial aquifer ( ) is used for domestic 
and irrigation supply.  The alluvial aquifer groundwater also has been used in the area for drilling 
rig water supply during drilling of petroleum wells.  Groundwater from the  or 


aquifer is used for domestic, industrial, agricultural, and public supply in 
the region.  Figure 2-41 shows the locations of water wells in the sequestration area and vicinity.  
Within a one-mile radius of the proposed Class VI well, there are four water wells including three 
domestic wells and one irrigation well.  Two of the domestic wells and the irrigation well are 
installed in the alluvial aquifer.  There is one domestic well in the  


.  


Geochemistry 


The pore fluid resistivities and salinities of the injection zone sands were estimated from the SP 
log of the  well, the subsurface temperatures, and the measured resistivities of the 
drilling mud and mud filtrate.  The formation water resistivities Rw ranged from 0.088 to 0.119 
ohm-m.  The NaCl-equivalent salinities were estimated to be from 37,000 ppm to 45,000 ppm in 
the  sand zones.  The pore-water salinities were estimated to be 45,000 ppm in 


 and 38,000 ppm in .  The salinity values suggest that the pore water consists 
predominantly of sea water or a diagenetically-altered sea-water solution.  The  
sands in the sequestration area do not have higher-salinity brines because of the distance to and 
greater depth of the salt domes that are located to the  and to the  of the sequestration 
area. 


Core samples were collected during drilling of the  well.  The selected analyses 
include X-ray diffraction (XRD) scans of samples from three samples from each core to identify 
the mineralogy and mineral abundances of the confining zone clay and injection zone sand.  The 
XRD analysis includes separate analysis of the clay-size fraction to identify swelling clay.  X-ray 
fluorescence (XRF) testing also is included for up to three samples per core.  Grain mounts of sand 
also are included for petrographic analysis including sorting, framework grain size, description of 
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the fabric, and photomicrographs of the samples.  The following table summarizes the drilled 
depths, recovered depth ranges, and stratigraphic intervals of the cores: 


Core 
Number 


Drilled Depth 
(feet KB) 


Actual Recovered Depth Range 
(feet KB) 


Stratigraphic Interval 


1    


2    


3    


4    


5    


 


The XRD, XRF, and petrography testing are in progress and this information will be provided 
upon receipt and interpretation. 


During the drilling of the  pore-fluid samples were not collected from the injection 
zone sand units.  Pore-fluid samples will be collected from the injection zone sand units during 
drilling of the Class VI well.  The pore-fluid samples will be analyzed for major cations and anions 
including sodium, calcium, magnesium, potassium, alkalinity (bicarbonate and carbonate), 
chloride, and sulfate to assess the composition of the pore fluid.  The pore-fluid composition also 
will be used for modeling of the interaction of the pore fluid with CO2 to assess the potential for 
CO2 dissolution trapping and for modeling the geochemical interactions of the CO2-fluid mixture 
with the injection zone and confining zone minerals. 


Site Suitability  


40-CFR 156.83 requires Owners and Operators of Class VI injection well to demonstrate to the 
Director that the wells are within a geologic area appropriate for the intended use.  The first specific 
requirement is to show the sufficient extent, thickness, porosity, and permeability to sequester the 
CO2 permanently and that the site has an adequate storage capacity for the design volumes.  The 
second criterion within the regulation is the integrity of the confining zone, faults within the project 
area, and the potential for pressure build-up compromising the confining zone. 


The preceding narrative in this section addresses the questions presented above.  The sequestration 
area is a simple monoclinal structure with a relatively uniform dip to the south.  Detailed geologic 
mapping and geophysical (seismic) surveys have established the geospatial distribution of multiple 
sand zones of sufficient thickness to store large amounts of CO2.  Geophysical logs and analysis 
of drilling cores from a stratigraphic test well both support the porosity and permeability 
calculations.  Additionally, the potential injection sands are well below the USDW.   


These sands have the pore pressure to maintain the CO2 in a supercritical state.  Candidate injection 
zones are bounded by continuous, laterally-extensive low-permeability confining zone clay units 
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overlying and underlying the storage zone.  Significant faulting or other tectonic features are not 
present in the area.   


The following section of this document, the AOR review, presents a robust simulation of the 
migration and pressure front derived from CO2 injection operations.  This model illustrates that 
the pressure build-up near the injection well is generally less than , insufficient to 
compromise a confining zone.  The following sections address engineering concerns, the AOR 
review, and many other topics needed to operate a safe and environmentally protective Class VI 
injection operation.   


40 CFR 156.83 sets the minimum requirements for siting a Class VI injection well.  The Site 
Characterization demonstrates that this project meets and exceeds the minimum need for a Class 
VI injection operation.   
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CONSTRUCTION DETAILS 
40 CFR 146.86 


 


Facility Information 


Facility Name:  Capio  Sequestration, LLC 
Well Name:  Capio  CCS Well No. 1 


   
Facility contact:  Peter Hollis, Capio Sequestration - President                                     


Michael Neese, Capio Sequestration - Senior Vice President 
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300 / pete@fidelisinfra.com 


 
 


Well location:   
Pointe Coupee Parish, Louisiana  


 


Introduction 


The construction details for the injection well are described herein.  Capio  
Sequestration, LLC (“Capio”) proposes constructing one new injection well for the permanent 
sequestration of supercritical carbon dioxide (scCO2).  Capio will ensure that the injection well is 
constructed and completed to prevent the movement of fluids into or between USDWs or other 
unauthorized zones.  Also, the well's construction will allow the use of appropriate testing devices 
and workover tools and continuous monitoring of the annulus space between the injection tubing 
and the long string casing.  


After the construction of the drilling pad, a conductor casing will be driven to the specified depth.  
A vertical well will be drilled and completed with a surface casing and long string-cased hole to a 
total depth of approximately  ft.  The surface and long string casings will be cemented.  The 
long string casing will be completed with CO2-resistant cement from total depth through the 
confining zone.  A conceptual well construction diagram is provided in Figure 5-1.  Actual depths 
will depend on site-specific characterization data obtained when drilling the injection well.



mailto:pete@fidelisinfra.com
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OD  ID
24"


5-1/2" Sub Surface Safety Valve at  (with SS Surface Control Line) 


13-3/8",  68#, J-55 Casing @ 13.375" 12.515"


MD (ft)


5.500" 4.892"


Fiber Optic Sensor Line Strapped on 9-5/8" Casing to  (Top of ECP) 


Gravel Pack Liner Seal Bore Packer Top @  (Corrosion Resistant) 
5-1/2" Gravel Pack Liner (Corrosion Resistant)
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Figure 5-1. Construction Diagram of Injection Well
Capio  CCS Well No. 1
Pointe Coupee Parish, Louisiana
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Formation lithology and relative depths are described in Section 1 – Site Characterization. Based 
on the Class V characterization well, the bottom hole temperature at approximately  ft is  
degrees Fahrenheit. The following subsections include information on construction procedures, 
casing cementing specifications, tubing and packer program, annulus fluid, and wellhead.  
Anticipated injection pressure, annulus pressure, and injection rate are in Section 7 – Well 
Operation. 


Injection Well Construction Details 


Pre-construction Activities 
Prior to the beginning of drilling operations, Capio will work with the  


 
  This includes planning around 


recreational activities such as hunting as well as being aware of mating seasons for certain 
protected species that may live . 


Construction Procedures 
During drilling and completion operations, all activities are conducted in compliance with the 
Louisiana Office of Conservation and per 40 CFR 146.86.  Drilling fluids will be maintained 
during all drilling stages to; control bottom hole pressures, support the wellbore and maintain 
stability, prevent formation influx and seal permeable formations, circulate cuttings away from the 
drilling bit to the surface, mitigate drilling damage to the targeted reservoir, and to cool the drilling 
bit and work string.  Maintaining proper drilling fluids is important to prevent the movement of 
fluids into or between USDWs. Mud samples will be analyzed throughout drilling to ensure 
downhole pressure control.  Well control will be maintained at all times through the use and 
frequent testing of blowout preventers.  Care will be taken to prevent or minimize the discharge or 
spillage of construction-related fluids and debris.  All personnel will be trained in proper 
emergency response, and a response plan will be maintained onsite.  All drilling and completion 
activities will be annotated on daily drilling reports.  


The following general construction procedures will be used in construction and completion of the 
injection well.  Section 6 - Pre-Operational Logging and Testing contains information on deviation 
surveys, formation samples, logs, and tests to be conducted during drilling and before the operation 
of the injection well.  


Prepare the location.  Survey the well pad; provide notification of subsurface work to 
local underground utility location authority; conduct earthwork grading to level the 
location and construction well pad mats; drive conductor casing; excavate and board cellar; 
lay down containment where rig substructure will be placed.   


Mobilize in and rig up.  Set rig substructure and rig appurtenances; raise derrick and install 
remaining equipment; mix spud fluids; make ready to drill surface hole.  


Drill and complete surface hole.  Commence drilling a surface hole from surface to casing 
set depth; conduct deviation (1 degree or less) surveys; conduct logging; run casing with 
centralizers; cement casing with approximately 25% excess; wait on cement; run cement 
bond log.  
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Drill and complete production hole.  Drill out float shoe; drill to core point; conduct 
straight hole surveys; run core barrels and bit to core confining interval; drill to core point; 
conduct straight hole surveys; run core barrels and bit to core injection interval; drill to 
total depth; condition hole; conduct logging; run casing with centralizers and strapped fiber 
optic monitoring system; cement casing with approximately 25% excess; wait on cement; 
pressure test casing; run cement bond log. 


Run tubing and packer.  Run tubing with packer; set packer; displace annular fluids with 
treated fresh water; set the liner hanger packer; pack off tubing in the surface head; top off 
annulus with treated fresh water; pressure test annulus. 


Rig down and demobilize.  Rig down; off-rent equipment; demobilize; restore location.  


Pre-operational testing.  Set wellhead and Christmas tree; pressure test of wellhead; 
conduct reservoir testing; test fiber optic monitoring system.  


Proposed pilot hole depths and diameters are referenced in Table 5-1.  


Table 5-1. Open Hole Diameters and Intervals 


Name Depth Interval  
(feet)  


Open Hole 
Diameter  
(inches) 


Comment 


Conductor  N/A Driven to bedrock 


Surface  17½  Drilled to the primary seal 


Intermediate  N/A N/A 


Long-string  12¼  Drilled to tubing seal assembly (stabbed into seal bore packer) 


 


The operational injection schedule is presented in Table 5-2. 


Table 5-2. Injection Schedule 


Years Injection Interval  
(Miocene Sand Identifier) 


Volume  
(metric tons per year) 


 Bottom third   


 Middle third   


 Top third   


 Bottom half   


  


Casing and Cementing 
As specified in 40 CFR 146.86(b), casing and cement or other materials used in the construction 
of the injection well will have sufficient structural strength and be designed for the life of the 
geologic sequestration project. All well materials, including casing, cement, tubing, and packer 
will be compatible with fluids with which the materials may be expected to come into contact and 
will meet or exceed standards developed for such materials by the American Petroleum Institute 
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(API), ASTM International, or comparable standards. The casing and cementing program is 
designed to prevent movement of fluids into or between USDWs as summarized in Table 5-3.  
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Table 5-3. Casing Program 


Casing(1) 
Depth 


Interval 
(feet)  


Outside 
Diameter 
(inches) 


Inside/Drift 
Diameter 
(inches) 


Weight  
(lbs/ft) 


Grade  
(API) 


Design 
Coupling 


Burst 
Strength  


(psi) 


Collapse 
Strength  


(psi) 


Conductor 0 -  24 UNK N/A N/A N/A N/A N/A 


Surface 0 -  13⅜ 12.259 68 J-55 STC 3,450 1,950 


Intermediate N/A N/A N/A N/A N/A N/A N/A N/A 


Long-string 0 -  9⅝ 8.599 43.5 L-80 LTC 6,330 3,810 


Long-string  9⅝ 8.599 43.5 L-80, 25Cr(2) LTC 6,330 3,810 
(1) Conceptual casing program may be revised based on products available at the time of completion 
(2) Super duplex 25 chrome stainless steel, corrosion resistant alloy 


Casing centralizers will be used on the surface and long string casings to ensure sufficient cement bond to the borehole and casing.  Float 
shoes will be run on the lowermost joint of the surface and long string casing strings. Surface casing will extend through the base of the 
USDW and will be cemented to the surface. One long string casing, using a sufficient number of centralizers to ensure proper cement 
bond, will extend into the injection zone and will be completed with conduits which allow for flow into the appropriate sand zone.  


Cementing will occur in stages so that CO2 resistant latex is uniformly placed from total depth through the confining zone.  If cement 
returns are not observed at the surface remedial cementing techniques will be used to ensure sufficient bond. Cement and cement 
additives will be compatible with the carbon dioxide stream and formation fluids from total depth through the confining zone and of 
sufficient quality and quantity to maintain integrity over the design life of the geologic sequestration project. The integrity and location 
of the cement will be verified using cement bond logs and/or casing inspection logs capable of evaluating cement quality radially and 
identifying the location of channels to ensure that USDWs are not endangered. The conceptual cementing program is summarized in 
Table 5-4.  
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Table 5-4. Cementing Program 


Casing 
Casing Depth 


Interval 
(feet) 


Borehole 
Diameter 
(inches) 


Casing 
Outside 


Diameter 
(inches) 


Cement 
Interval 


(feet) 
Cement(1)(2) 


Conductor 0 -  24 24 N/A(3) N/A(3) 


Surface 0 -  17½ 13⅜ 0 -   
 


Intermediate N/A N/A N/A N/A N/A 


Long-string 0 -  12¼ 9⅝ 0 -  
 


 
 


Long-string  12¼  9⅝  


   
 


 
 


(1) Conceptual cement program may be revised based on similar products available at completion 
(2) Cement calculations are estimates and include 25% excess 
(3) Conductor casing driven, will not require cement 
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Tubing and Packer  
Supercritical carbon dioxide will be injected into the well through tubing and packer that are 
comprised of corrosion resistant materials. The CO2 stream will originate from two Capio-
controlled facilities.  


•  facility will generate up to  metric tons annually 
•  facility will generate up to  metric tons annually  


The cumulative CO2 stream will be transported from the facilities to the injection well in a 
supercritical state. The anticipated CO2 stream composition is characterized in Table 5-5. 


Table 5-5.  Chemical Composition of CO2 Stream  


Component Pipeline Overall Fluid 
Value 


Capio CryoCap™ 
FG Value Units 


    


    


    


    


    


    


    


    


    


    


    


    


    


  GT = Greater than, LT = Less than 


Tubing and packer materials used in the construction of the injection well will be compatible 
with fluids with which the materials may be expected to come into contact. These materials and/or 
coatings will meet or exceed standards developed by the API, ASTM International, or comparable 
standards.  


A packer will be placed at the terminus of the injection tubing and isolate the annulus from the 
injection zone for continuous monitoring for tubing and packer leaks, as described in Section 8 – 
Testing and Monitoring. The packer will be installed inside the long string casing less than 100 
feet above the perforated injection interval.  


The tubing will stab into a seal bore packer, AS-1X mechanical packer (or equivalent). The packer 
will be manufactured or plated with corrosion resistant materials and will be rated with a minimum 
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 psi differential, which exceeds the anticipated differential during installation, workovers, 
and injection. 


Specifications for the conceptual design tubing and packer are provided in Tables 5-6 and 5-7 
below. 
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Table 5-6.  Tubing Specifications(1) 
 


Name 
Depth 


Interval 
(feet) 


Outside 
Diameter 
(inches) 


Inside/Drift 
Diameter 
(inches) 


Weight  
(lbs/ft) 


Grade  
(API) Design Coupling Burst Strength  


(psi) 
Collapse Strength  


(psi) 


Injection tubing  5½  4.767 17 N-80, 25Cr LTC 7,740 6,390 


(1) Conceptual tubing program may be revised based on similar products available at the time of completion 


Table 5-7.  Packer Specifications(1) 


Packer Type and Material Packer Setting Depth  
(feet) 


Length  
(inches) 


Packer Main Body 
Outer Diameter  


(inches) 


Packer Inner Diameter 
(inches) 


Stainless steel, 7K, AS-1X  98 8.375 4.5 
(1) Conceptual packer program may be revised based on similar products available at the time of completion 


Annulus Fluid 
The annular space above the packer between the long string casing and injection tubing will be filled with fluid to provide structural 
support for the injection tubing and continuous monitoring of internal mechanical integrity. If required, fluid pressure measured at the 
surface within the annulus will be maintained to exceed the maximum injection pressure within the injection tube at the elevation of the 
injection zone. This pressure differential (surface) will not exceed a value that is more than  psi greater than the injection pressure 
at the surface. Assuming packer placement at a measured depth of  ft, the volume of the annular space will be approximately 


 gal. 


The annulus fluid will be freshwater with a corrosion inhibitor, biocide, and an oxygen scavenger. Depending on final selection of 
tubing, long string and packer materials, the annulus may include a dilute salt solution such as potassium chloride (KCl), sodium chloride 
(NaCl), calcium chloride (CaCl2), or similar solutions. The fluid will be mixed onsite using freshwater or it will be acquired pre-mixed. 
The fluid will also be filtered to ensure that solids do not interfere with the packer or other components of the annulus monitoring system.  


Wellhead 
The wellhead and Christmas tree will be composed of materials compatible with the injection fluid to minimize corrosion. In general, 
all components that come into contact with the CO2 injection fluid will be made of a corrosion-resistant alloy such as stainless steel. 
Because the CO2 injection fluid will be very dry, use of stainless-steel components for the flow-wetted components is a conservative 
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measure to minimize corrosion and increase the life expectancy of this equipment. Materials that 
will not have contact with the injection fluid will be manufactured of carbon steel. All materials 
will comply with the API Specification 6A – Specification for Wellhead and Christmas Tree 
Equipment. 
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CLASS VI OPERATING AND REPORTING CONDITIONS  
 


Facility Information 


Facility Name:  Capio  Sequestration, LLC 
Well Name:  Capio  CCS Well No. 1 


   
Facility contact:  Peter Hollis, Capio Sequestration - President                                     


Michael Neese, Capio Sequestration - Senior Vice President 
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300 / pete@fidelisinfra.com 


 
 


Well location:   
Pointe Coupee Parish, Louisiana  


 
 


Table 7-1. Injection Well Operating Conditions 
 


Parameter/Condition Limitation or Permitted Value 


Maximum Injection Pressure - Surface  psi  


Maximum Injection Pressure - Bottomhole   psi 


Annulus Pressure  psi 


Annulus Pressure/Tubing Differential  psi (above surface injection pressure) 


Maximum CO2 Injection Rate  tons per day 


Maximum Temperature   


 
Injection pressure will be monitored at the wellhead by permanently installed pressure transducers 
(PTs). Distributed Fiber Optic Sensors (DFOS) deployed along the outside of the long string casing 
will continuously monitor pressure, temperature, and strain along the casing string and at the 
bottomhole. DFOS deployed in monitoring wells will continuously monitor changes in the 
subsurface as described in Section 8 - Testing and Monitoring Plan.  
 


The maximum injection pressure, which serves to prevent confining-formation fracturing, was 
determined using the fracture gradient of 0.7 multiplied by 0.8, per 40 CFR 146.88(a). The 
maximum injection pressure at the wellhead (the delivery pressure) will be approximately  
psi, and the maximum bottom of hole pressure will be approximately  psi, less than the 
limitation values reported above.   
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Routine Shutdown Procedure  


For injection shutdowns occurring under routine conditions (e.g., for well workovers), the 
permittee may gradually reduce the injection rate of CO2 as warranted to ensure the protection of 
health, safety, and environment. Procedures that address immediately shutting in the well are 
included in Section 11 - Emergency and Remedial Response Plan.  


Table 7-2. Class VI Injection Well Reporting Requirements 
 


Activity Reporting Requirements 


CO2 stream characterization Semi-annually 
Injection pressure, injection rate, injection volume, 
pressure on the annulus, and annulus fluid level 


Semi-annually 


Corrosion monitoring Semi-annually 
External MITs Within 30 days of completion of test 
Pressure fall-off testing  In the next semi-annual report 


Note: All testing and monitoring frequencies and methodologies are included in Section 8 - Testing and Monitoring 
Plan.   
 
Table 7-3. Class VI Project Reporting Requirements 
 


Activity Reporting Requirements 
Groundwater quality monitoring Semi-annual reporting 
Plume and pressure front tracking In the next semi-annual report 
Monitoring well MITs Within 30 days of completion of test 
Financial responsibility updates  Within 60 days of update 
Surface air and/or soil gas monitoring In the next semi-annual report 


Note: All testing and monitoring frequencies and methodologies are included in Section 8 - Testing and Monitoring 
Plan. 
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STIMULATION PROGRAM  
40 CFR 146.82(a)(9) 


Facility Information 


Facility Name:  Capio  Sequestration, LLC 
Well Name:                 Capio  CCS Well No. 1 
 
Facility contact:  Peter Hollis, Capio Sequestration - President                                     


Michael Neese, Capio Sequestration - Senior Vice President 
Capio  Sequestration, LLC  
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300 / pete@fidelisinfra.com 


 
Well location:   


Pointe Coupee Parish, Louisiana  
 


Reservoir characteristics obtained from a site-specific stratigraphic test suggest a porous and 
permeable injection interval throughout the project area.  Although unlikely, reservoir stimulation 
may be beneficial to enhance the injectivity of scCO2 into the formation(s).  Pre-operational testing 
will provide the information needed to determine if stimulation is beneficial.  Stimulation methods 
may involve flowing fluids into or out of the well to remove drilling mud, well completion 
residuals.  Other types of stimulation to enhance the injection of scCO2 may be considered.   


Advance notice of any proposed stimulation activities will be provided to the Director, as detailed 
below, before conducting the stimulation.  40 CFR 146.91(d)(2) requires the submittal of all 
proposed stimulation procedures to the Director at least 30- days in advance of operations.   Within 
this submittal, Capio  Sequestration, LLC (Capio) will describe any fluids to be utilized 
for stimulation activities and demonstrate that the stimulation will be detrimental to the confining 
and injection reservoir and will not interfere with the containment of the scCO2.  Stimulation will 
be implemented as approved by the UIC Program Director. 
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ENVIRONMENTAL JUSTICE REVIEW 


Facility Information 


Facility Name: Capio  Sequestration, LLC 
Well Name: Capio  CCS Well No. 1 


Facility contact: Peter Hollis, Capio Sequestration - President        
Michael Neese, Capio Sequestration - Senior Vice President 
Capio  Sequestration, LLC  
109 N. Post Oak Ln, Suite 140, Houston, Texas 77024 
832-551-3300 / pete@fidelisinfra.com


Well location:  
Pointe Coupee Parish, Louisiana  


 


Introduction 


On behalf of Capio  Sequestration, LLC. (Capio) SCS Engineers (SCS) prepared this 
Environmental Justice Review for the proposed geologic sequestration deep injection well (Class 
VI well) located  Pointe Coupee Parish, 
Louisiana. This report provides results of the review, the rationale for site selection, and the 
potential community impacts of the project.  


The United States Environmental Protection Agency (EPA) defines environmental justice as “the 
fair treatment and meaningful involvement of all people regardless of race, color, national origin, 
or income, with respect to the development, implementation, and enforcement of environmental 
laws, regulations, and policies.” The impetus for the Environmental Justice movement was the 
disproportionate effects of environmental challenges on sensitive populations. As climate change 
has come to the forefront of public consciousness, the effects of resultant natural disasters on 
Environmental Justice (EJ) communities have become increasingly apparent. Carbon capture and 
sequestration is one means by which climate change may be controlled, creating a better living 
and working environment for those living in EJ Communities. To this end, Capio is committed to 
working within the community to mitigate the effects of climate change and to provide a positive, 
lasting, impact to our collective health, environment, and economy.  


Background 


According to the Intergovernmental Panel on Climate Change’s Sixth Assessment in 2021, a 
dramatic reduction in CO2 emissions must occur to limit global warming to 2°C above 
preindustrial times. Global warming over the past century reached 1.1°C in 2021, and temperatures 
have reached historical global highs for the past seven years. Aggressive goals both nationally and 
abroad seek to reduce greenhouse gas emissions to net zero by focusing on clean energy 
technology, yet even the most ambitious action will require a reduction in current CO2 levels. 
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Climate scientists and engineers have developed the capability to capture and sequester CO2 deep 
within the earth, reducing current emissions and potentially reducing ambient CO2 (Center for 
Climate and Energy Solutions, 2021).  


The Capio  carbon capture and sequestration (CCS) project includes the 
permitting and installation of a Class VI deep injection well, capturing CO2 at the source located 
in  the CO2 as a supercritical fluid to the Class VI injection well, and injecting 
it into deep formations (greater than  feet) for geologic sequestration. A number of criteria 
limit the geologic viability of an area, which requires a deep, highly permeable reservoir with 
adequate pressure and storage capacity, capped by an impermeable seal located below any 
potential drinking water sources.  As part of the site suitability review and permitting process, SCS 
reviewed available social, health and environmental data for areas with suitable geology in areas 
of minimal impact. Based on the carefully evaluated suitability of the geology and the low 
population density of  the project site provides the ideal location for CCS.  


Site Location 


The proposed Class VI well site is located at  
 Pointe Coupee Parish, Louisiana. The site lies approximately  


 (Figure EJ-1). 


 
 
 


  Capio  Sequestration has a long-term subsurface lease of the  
 for carbon sequestration.  There are two primitive camping sites, a boat launch, and a 


shooting range , but no permanent residents. 


Data Review 


SCS used the EPA Environmental Justice Screening Tool (EJSCREEN) and the United States 
Census Bureau online data tables to compile the data presented in the following sections. The EPA 
EJSCREEN tool reports three groups of information; socioeconomic indicators, pollution and 
source, and proximity to contaminated or potentially contaminated sites; and the EJ Screening 
results, which are calculated values based upon the combined socioeconomic, pollution and 
sources data.  Figures EJ-1 through EJ-3 present the tabulated EJSCREEN information for five 
identified census tracts within a three-mile radius of the proposed Class VI deep injection well. 
The US Census data tables provide more specific information about populations within the census 
tracts, including language, literacy, income level, disability, and age. Tables E-J1 through E-J4 
present the census data for Pointe Coupee,  and the 
Figures EJ-3 and EJ-4 present EJSCREEN data for the census tracts containing  


 Appendix EJ-A presents the EJSCREEN reports.  


For the purposes of this review, we limit our discussion of the data to Pointe Coupee Parish  
 The following sections 


present the information obtained from the US Census Bureau and the EPA EJSCREEN.  
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Socioeconomic and Demographic Evaluation 


The US Census Bureau Data Tables provide detailed demographic information including race and 
ethnicity, language proficiency, age, sex, education, income, poverty status, and disability status. 
The following information is limited to Pointe Coupee parish;  


  


Race and Ethnicity 


US Census Bureau, SCS tabulated race and ethnicity information for the United States, Louisiana, 
and the Parishes (Table EJ-1). The population of Pointe Coupee Parish consists of approximately 
32% people of color, compared to 36% for Louisiana, and 24% for the nation.  


Language Proficiency 


According to the Census Bureau data tables, approximately 6% of people in the United States 
speak English “less than very well.” Approximately 2% of people in Louisiana and 1% in Pointe 
Coupee Parish speak English “less than very well” (Table EJ-2.) 


Age and Sex 


Very young and very old people tend to be more susceptible to harm caused by negative 
environmental impacts. In Pointe Coupee Parish, there are fewer children than the national or state 
averages. The average percentage of people over 60 in Pointe Coupee Parish is 27.5% compared 
to 20.6% for Louisiana and 21.3% for the United States overall. The median age in Pointe Coupee 
Parish is 42.9 years, compared to 36.6 for Louisiana and 37.9 for the nation (Table EJ-3). 


Low Income - Educational Attainment and Household Income 


The total estimated population of Pointe Coupee Parish in 2019 was 22,802 (Table EJ-1). In 2019, 
approximately 88% of Americans were high-school graduates (or the equivalent) compared to 
85.2% for Louisiana and 79.8% for Pointe Coupee Parish (Table EJ-4).  Educational attainment 
and income level are highly correlated, and the Census Bureau data reports the approximate annual 
median income for Louisiana is approximately 4.9% lower than the national average, and for 
Pointe Coupee Parish approximately 5.4% lower.   


Low Income - Poverty Status 


The Census Bureau tables report that approximately 13.4% of Americans live below the poverty 
level (Table EJ-5). Approximately 19.2% of Louisiana residents and 20.9% of Pointe Coupee 
Parish residents live below the poverty level.  


Disability 


According to the Census Bureau data, approximately 26.7% of the non-institutionalized population 
in Pointe Coupee Parish report a disability compared to 15.3% for Louisiana and 12.6% for the 
nation.  Table EJ-6 presents the information on disability.  
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Tribal Lands and Indigenous Peoples 


Capio evaluated possible adverse impacts to federally recognized tribes at or near the project 
area. The four federally recognized tribes within the state include the Chitimacha Tribe of 
Louisiana, the Coushatta Tribe of Louisiana, the Jena Band of Choctaw Indians, and the Tunica-
Biloxi Tribe of Louisiana. The project site does not include any tribal lands and will not affect 
any tribal fishing and hunting grounds. 


Local Sensitive Receptors 


The  lies in a sparsely populated area of Pointe Coupee Parish, which has a low 
population density overall (Figure EJ-2). As with most of southern Louisiana, the area is within 
a 100-year floodplain, but the Class VI injection well and CO2 stream will not be directly affected 
by flooding since the injection and storage zones are greater than  feet below the ground 
surface. 


EPA EJSCREEN 


Figures EJ-3 through EJ-5 present the EPA EJSCREEN results graphically for the census tracts 
at or near . Each figure presents the charts generated from the EJSCREEN results and 
the associated census tract. The complete EJSCREEN reports are included in Appendix B. As 
noted previously, we have limited the discussion within this section to census tracts  


  


The EJSCREEN result shown in Figure EJ-3 indicates that the highest environmental risk 
category for  and surrounding areas include air toxics, cancer, and respiratory hazards.  


The results presented in Figure EJ-4 show the socioeconomic indicators that list low income, low 
educational attainment, and an aging population for tracts , with 
more children under age five in the former. The results indicate that fewer people of color reside 
in census tracts  compared to the national, state, and EPA region. 


Parish Health Assessments 


The Institute for Health Metrics at the University of Washington performed a study of all counties 
(or equivalents) within the United States in 2014. Each county profile includes the values for the 
county, state, and nation for the following metrics: life expectancy, mortality rates for select causes 
(such as lung disease, cancer, and diabetes), alcohol use, smoking prevalence, obesity prevalence, 
and recommended physical activity. Appendix B contains the county profiles for Pointe Coupee, 


  


Pointe Coupee Parish health metrics generally align with those of Louisiana, with all-cause 
mortality rates higher than the national averages. The findings for tracheal, bronchus and lung 
cancers are notably higher than national averages for men with Pointe Coupee Parish scoring 93 
per 100,000 people, compared to 89.7 for Louisiana, and 67.6 for the nation. This finding correlates 
with the EJSCREEN results that indicate that air toxics and respiratory hazards are elevated in the 
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study area as well as within Louisiana as a whole. While individual effects such as smoking play 
a role in respiratory disease, emissions from industrial operations in the region likely contribute to 
the higher rates. The proposed Class VI injection well operation will not adversely impact air 
quality in the project area and will positively affect the air quality in Louisiana.   


Cumulative Impacts and Mitigation 


The effects of climate change become more pronounced each year, and as public policy and 
available technology seek to reduce emissions through alternative energy sources, the urgency of 
reducing CO2 emissions increases. Global warming effects will continue to affect EJ communities 
disproportionately unless immediate actions are taken. Studies show that CCS is an effective tool 
for CO2 reduction, and Capio seeks to become part of the solution to reduce climate-related impacts 
on at-risk communities.   


As part of the Class VI well construction, Capio will perform improvements to access roads and 
will create concrete pads . The features will be available to the public 
and will improve access to  for recreational activities such as fishing, hunting, and hiking.  


Since the location is remote, drilling and well construction should not affect residents during the 
process, and once construction is complete, operational impacts will be minimal. The Capio CCS 
project is designed to prevent adverse impacts from occurring. Much of the well monitoring occurs 
in real-time, allowing system operators to detect changes before they become problems. The Class 
VI well permit application Testing and Monitoring Plan details the range of media and parameters 
that will be monitored and reported.  


Public Engagement 


Capio is committed to community involvement with all stakeholders. Capio will host public 
meetings and will provide educational materials to public interest groups, local administrators, 
community leaders, educators, and municipalities.     


Conclusions 


This Environmental Justice review evaluated the potential impacts of the Capio  
Class VI injection well construction and operation to communities near the project area. Site 
selection criteria included the relative isolation of . The population density for the area 
is low (Figure 2), and does not consist of a disproportionate number of racial and/or ethnically 
disadvantaged groups. The challenges that exist for Pointe Coupee Parish and nearby communities 
(such as poverty and low educational attainment) are independent of this project. The installation 
of the Class VI injection well and the associated infrastructure will enhance access  
by the general population which will increase outdoor recreation activities for the nearby 
communities and may provide additional economic opportunities.   







Plan revision number: V2.1 
Plan revision date: 11/30/2022 


Environmental Justice Review for Capio  Class VI Carbon Sequestration 
Permit Number: TBD Page 6 of 21 


Tables 


Table EJ-1. Population by Race 


Category United States Louisiana Pointe Coupee Parish    


Total: 308,745,538 4,533,372 22,802    


Hispanic or Latino 50,477,594 192,560 492    


Not Hispanic or Latino: 258,267,944 4,340,812 22,310    


Population of one race: 252,301,463 4,283,046 22,109    


White alone 196,817,552 2,734,884 13,748    


Black or African American alone 37,685,848 1,442,420 8,247    


American Indian and Alaska Native alone 2,247,098 28,092 16    


Asian alone 14,465,124 69,327 57    


Native Hawaiian and Other Pacific Islander alone 481,576 1,544 0    


Some Other Race alone 604,265 6,779 41    


Two or More Races: 5,966,481 57,766 201    
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Table EJ-2. Language Proficiency 


Category United States Louisiana 
Pointe 
Coupee 
Parish 


 
 


 
 


 
 


Total: 296,603,003 4,315,287 21,075    
Speak only English 234,171,556 3,949,236 20,084    
Spanish or Spanish Creole: 38,694,150 155,887 458    
Speak English "very well" 22,388,257 86,742 230    
Speak English less than "very well" 16,305,893 69,145 228    
French (incl. Patois, Cajun): 1,282,291 107,616 377    
Speak English "very well" 1,023,080 91,158 348    
Speak English less than "very well" 259,211 16,458 29    
French Creole: 786,770 7,209 72    
Speak English "very well" 453,499 6,256 45    
Speak English less than "very well" 333,271 953 27    
Italian: 663,139 2,087 14    
Speak English "very well" 486,115 1,694 14    
Speak English less than "very well" 177,024 393 0    
Portuguese or Portuguese Creole: 687,053 2,878 0    
Speak English "very well" 435,247 1,748 0    
Speak English less than "very well" 251,806 1,130 0    
German: 998,922 5,188 0    
Speak English "very well" 841,037 4,426 0    
Speak English less than "very well" 157,885 762 0    
Speak English less than "very well" 411,921 415 0    
Polish: 560,496 753 0    
Speak English "very well" 339,274 681 0    
Gujarati: 385,948 921 0    
Speak English "very well" 251,040 649 0    
Speak English less than "very well" 134,908 272 0    
Speak English "very well" 257,920 1,319 5    
Speak English less than "very well" 192,039 580 0    
Korean: 1,124,089 2,855 34    
Speak English "very well" 511,078 1,651 26    
Speak English less than "very well" 613,011 1,204 8    
Thai: 156,997 841 0    
Speak English "very well" 74,569 342 0    
Speak English less than "very well" 82,428 499 0    
Laotian: 148,865 1,444 0    
Speak English "very well" 76,720 740 0    
Speak English less than "very well" 72,145 704 0    
Vietnamese: 1,451,564 29,629 28    
Speak English "very well" 592,269 13,800 24    
Speak English less than "very well" 859,295 15,829 4    
Tagalog: 1,675,341 4,375 3    
Speak English "very well" 1,136,859 3,037 0    
Speak English less than "very well" 538,482 1,338 3    
Speak English less than "very well" 32,732 25 0    
Other Native North American languages: 193,862 703 0    
Speak English "very well" 165,284 637 0    
Speak English less than "very well" 28,578 66 0    
Arabic: 1,035,065 8,141 0    
Speak English "very well" 649,028 5,353 0    
Speak English less than "very well" 386,037 2,788 0    
Hebrew: 212,316 485 0    
Speak English "very well" 178,377 350 0    
Speak English less than "very well" 33,939 135 0    
African languages: 991,557 2,409 0    
Speak English "very well" 675,919 1,870 0    
Speak English less than "very well" 315,638 539 0    
Other and unspecified languages: 147,374 300 0    
Speak English "very well" 86,386 286 0    
Speak English less than "very well" 60,988 14 0    
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 Table EJ-3. Age and Sex 


Category 
United States Louisiana Pointe Coupee Parish    


Total Percent Total Percent Total Percent Total Percent Total Percent Total Percent 
Total population 322,903,030 (X) 4,663,616 (X) 22,158 (X)       


AGE 


Under 5 years 19,836,850 6.10% 309,339 6.60% 1,311 5.90%       
5 to 9 years 20,311,494 6.30% 309,094 6.60% 1,428 6.40%       


10 to 14 years 20,817,419 6.40% 306,416 6.60% 1,325 6.00%       
15 to 19 years 21,204,226 6.60% 301,500 6.50% 1,313 5.90%       
20 to 24 years 22,286,970 6.90% 329,326 7.10% 1,317 5.90%       
25 to 29 years 22,779,537 7.10% 343,096 7.40% 1,222 5.50%       
30 to 34 years 21,788,439 6.70% 326,796 7.00% 1,191 5.40%       
35 to 39 years 20,730,622 6.40% 303,043 6.50% 1,205 5.40%       
40 to 44 years 20,032,588 6.20% 273,154 5.90% 1,314 5.90%       
45 to 49 years 20,827,879 6.50% 281,619 6.00% 1,286 5.80%       
50 to 54 years 21,761,694 6.70% 305,087 6.50% 1,582 7.10%       
55 to 59 years 21,611,374 6.70% 310,932 6.70% 1,589 7.20%       
60 to 64 years 19,675,357 6.10% 287,507 6.20% 1,741 7.90%       
65 to 69 years 16,409,942 5.10% 234,463 5.00% 1,679 7.60%       
70 to 74 years 12,125,477 3.80% 168,152 3.60% 873 3.90%       
75 to 79 years 8,549,216 2.60% 118,597 2.50% 797 3.60%       
80 to 84 years 5,948,463 1.80% 79,936 1.70% 545 2.50%       


85 years and over 6,205,483 1.90% 75,559 1.60% 440 2.00%       
Selected Age Categories 


5 to 14 years 41,128,913 12.70% 615,510 13.20% 2,753 12.40%       
15 to 17 years 12,587,477 3.90% 183,625 3.90% 873 3.90%       
Under 18 years 73,553,240 22.80% 1,108,474 23.80% 4,937 22.30%       
18 to 24 years 30,903,719 9.60% 447,201 9.60% 1,757 7.90%       
15 to 44 years 128,822,382 39.90% 1,876,915 40.20% 7,562 34.10%       


16 years and over 257,754,872 79.80% 3,677,980 78.90% 17,717 80.00%       
18 years and over 249,349,790 77.20% 3,555,142 76.20% 17,221 77.70%       
21 years and over 236,122,501 73.10% 3,366,671 72.20% 16,429 74.10%       
60 years and over 68,913,938 21.30% 964,214 20.70% 6,075 27.40%       
62 years and over 60,628,688 18.80% 842,811 18.10% 5,336 24.10%       
65 years and over 49,238,581 15.20% 676,707 14.50% 4,334 19.60%       
75 years and over 20,703,162 6.40% 274,092 5.90% 1,782 8.00%       


Summary Indicators 


Median age (years) 37.9 (X) 36.6 (X) 42.9 (X)       
Sex ratio (males per 100 


females) 97 (X) 95.7 (X) 91.9 (X)       
Age dependency ratio 61.4 (X) 62 (X) 71.9 (X)       


Old-age dependency ratio 24.6 (X) 23.5 (X) 33.6 (X)       
Child dependency ratio 36.8 (X) 38.5 (X) 38.3 (X)      
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Table EJ-4. Income and Education 


Category 
United States Louisiana Pointe Coupee Parish    


Total Percent Total Percent Total Percent Total Percent Total Percent Total Percent 
Population 18 to 24 years 30,646,327 (X) 435,859 (X) 1,729 (X)       


Less than high school graduate 3,865,636 12.6% 71,175 16.3% 515 29.8%       
High school graduate (includes 


equivalency) 9,631,866 31.4% 149,420 34.3% 420 24.3%       
Some college or associate's degree 13,719,761 44.8% 181,333 41.6% 794 45.9%       


Bachelor's degree or higher 3,429,064 11.2% 33,931 7.8% 0 0.0%       
Population 25 years and over 220,622,076 (X) 3,125,153 (X) 15,380 (X)       


Less than 9th grade 11,284,290 5.1% 152,013 4.9% 882 5.7%       
9th to 12th grade, no diploma 15,187,971 6.9% 309,693 9.9% 2,220 14.4%       


High school graduate 59,472,748 27.0% 1,061,388 34.0% 6,048 39.3%       
Some college, no degree 45,044,698 20.4% 654,347 20.9% 3,011 19.6%       


Associate's degree 18,712,207 8.5% 194,127 6.2% 925 6.0%       
Bachelor's degree 43,646,104 19.8% 490,514 15.7% 1,772 11.5%       


Graduate or professional degree 27,274,058 12.4% 263,071 8.4% 522 3.4%       
High school graduate or higher 194,149,815 88.0% 2,663,447 85.2% 12,278 79.8%       


Bachelor's degree or higher 70,920,162 32.1% 753,585 24.1% 2,294 14.9%       
Population 25 to 34 years 45,030,415 (X) 669,213 (X) 2,475 (X)       


High school graduate or higher 40,896,012 90.8% 584,834 87.4% 2,153 87.0%       
Bachelor's degree or higher 16,089,370 35.7% 180,752 27.0% 421 17.0%       
Population 35 to 44 years 40,978,831 (X) 581,554 (X) 2,389 (X)       


High school graduate or higher 36,287,635 88.6% 506,967 87.2% 1,854 77.6%       
Bachelor's degree or higher 14,887,483 36.3% 158,473 27.2% 363 15.2%       
Population 45 to 64 years 83,829,034 (X) 1,176,368 (X) 6,072 (X)       


High school graduate or higher 74,104,483 88.4% 1,007,175 85.6% 4,855 80.0%       
Bachelor's degree or higher 25,982,555 31.0% 264,062 22.4% 821 13.5%       


Population 65 years and over 50,783,796 (X) 698,018 (X) 4,444 (X)       
High school graduate or higher 42,861,685 84.4% 564,471 80.9% 3,416 76.9%       


Bachelor's degree or higher 13,960,754 27.5% 150,298 21.5% 689 15.5%       
Median Income by Education (25 and up) 


Population 25 years and over with 
earnings 41,081 (X) 37,323 (X) 36,882 (X)       


Less than high school graduate 24,071 (X) 21,938 (X) 31,030 (X)       
High school graduate (includes 


equivalency) 31,264 (X) 30,265 (X) 29,817 (X)       
Some college or associate's degree 37,471 (X) 34,454 (X) 34,411 (X)       


Bachelor's degree 54,925 (X) 50,018 (X) 55,938 (X)       
Graduate or professional degree 74,253 (X) 60,735 (X) 49,338 (X)      
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Table EJ-5. Poverty 


Category 


United States Louisiana Pointe Coupee Parish    


Total Below 
poverty level 


Percent 
below 


poverty 
level 


Total 
Below 


poverty 
level 


Percent 
below 


poverty 
level 


Total 
Below 


poverty 
level 


Percent 
below 


poverty 
level 


Total 
Below 


poverty 
level 


Percent 
below 


poverty 
level 


Total 
Below 


poverty 
level 


Percent 
below 


poverty 
level 


Total 
Below 


poverty 
level 


Percent 
below 


poverty 
level 


Population for 
whom poverty 


status is determined 
316,715,051 42,510,843 13.4% 4,532,714 871,467 19.2% 21,685 4,538 20.9%          


Age 
Under 18 years 72,235,700 13,377,778 18.5% 1,087,359 295,682 27.2% 4,703 1,385 29.4%          
Under 5 years 19,430,702 3,948,405 20.3% 302,660 91,109 30.1% 1,213 340 28.0%          
5 to 17 years 52,804,998 9,429,373 17.9% 784,699 204,573 26.1% 3,490 1,045 29.9%          


Related children 
under 18 years 71,912,137 13,078,339 18.2% 1,083,843 292,529 27.0% 4,676 1,358 29.0%          


18 to 64 years 194,990,552 24,545,633 12.6% 2,768,184 489,422 17.7% 12,648 2,185 17.3%          
18 to 34 years 71,601,235 11,638,198 16.3% 1,046,539 231,733 22.1% 4,204 800 19.0%          
35 to 64 years 123,389,317 12,907,435 10.5% 1,721,645 257,689 15.0% 8,444 1,385 16.4%          


60 years and over 69,423,553 6,697,494 9.6% 967,813 130,047 13.4% 6,116 1,409 23.0%          
65 years and over 49,488,799 4,587,432 9.3% 677,171 86,363 12.8% 4,334 968 22.3%          


Sex 
Male 155,133,161 18,909,451 12.2% 2,189,627 375,622 17.2% 10,427 2,167 20.8%          


Female 161,581,890 23,601,392 14.6% 2,343,087 495,845 21.2% 11,258 2,371 21.1%          
Race and 


Hispanic/Latino 
Origin 


White alone 230,152,986 25,658,220 11.1% 2,830,510 362,541 12.8% 13,387 1,847 13.8%          
Black or African 
American alone 39,555,122 9,114,217 23.0% 1,441,178 452,290 31.4% 7,796 2,521 32.3%          


American Indian and 
Alaska Native alone 2,657,423 660,695 24.9% 25,726 5,873 22.8% 0 0 -          


Asian alone 17,577,528 1,922,319 10.9% 79,296 11,780 14.9% 56 0 0.0%          
Native Hawaiian and 
Other Pacific Islander 


alone 
581,465 101,826 17.5% 1,360 271 19.9% 0 0 -          


Some other race 
alone 15,744,395 3,313,183 21.0% 62,422 17,288 27.7% 242 95 39.3%          


Two or more races 10,446,132 1,740,383 16.7% 92,222 21,424 23.2% 204 75 36.8%          
Hispanic or Latino 
origin (of any race) 57,311,163 11,256,244 19.6% 230,616 54,933 23.8% 568 110 19.4%          


White alone, not 
Hispanic or Latino 192,610,197 18,525,349 9.6% 2,678,658 328,045 12.2% 13,037 1,832 14.1%          


Educational 
Attainment 


Population 25 years 
and over 217,053,981 23,273,165 10.7% 3,046,568 468,673 15.4% 15,253 2,777 18.2%          


Less than high school 
graduate 25,499,600 6,341,225 24.9% 433,723 144,813 33.4% 3,065 1,040 33.9%          
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High school graduate 
(includes 


equivalency) 
58,011,855 7,858,253 13.5% 1,029,022 179,470 17.4% 5,989 1,075 17.9%          


Some college, 
associate's degree 62,944,838 6,042,361 9.6% 835,297 106,249 12.7% 3,913 413 10.6%          


Bachelor's degree or 
higher 70,597,688 3,031,326 4.3% 748,526 38,141 5.1% 2,286 249 10.9%          
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Table EJ-6. Disabilities 


Category 


United States Louisiana Pointe Coupee Parish, 
Louisiana    


Total With a 
disability 


Percent 
with a 


disability 
Total With a 


disability 


Percent 
with a 


disability 
Total With a 


disability 


Percent 
with a 


disability 
Total With a 


disability 


Percent 
with a 


disability 
Total With a 


disability 


Percent 
with a 


disability 
Total With a 


disability 


Percent 
with a 


disability 
Total civilian 


noninstitutionalized 
population 319,706,872 40,335,099 12.6% 4,558,894 695,791 15.3% 21,889 5,850 26.7%          


Sex 
Male 156,259,228 19,519,273 12.5% 2,195,701 335,500 15.3% 10,538 2,920 27.7%          


Female 163,447,644 20,815,826 12.7% 2,363,193 360,291 15.2% 11,351 2,930 25.8%          
Race and Hispanic or 


Latino Origin 
White alone 232,172,242 30,510,078 13.1% 2,842,666 434,924 15.3% 13,565 3,656 27.0%          


Black or African 
American alone 39,984,233 5,579,158 14.0% 1,452,833 230,963 15.9% 7,822 2,162 27.6%          


American Indian and 
Alaska Native alone 2,683,257 454,471 16.9% 25,827 5,325 20.6% 0 0 -          


Asian alone 17,831,734 1,259,426 7.1% 80,093 6,179 7.7% 56 19 33.9%          
Native Hawaiian and 
Other Pacific Islander 


alone 585,840 63,132 10.8% 1,263 161 12.7% 0 0 -          
Some other race 


alone 15,852,150 1,310,335 8.3% 62,818 5,336 8.5% 242 0 0.0%          
Two or more races 10,597,416 1,158,499 10.9% 93,394 12,903 13.8% 204 13 6.4%          
White alone, not 
Hispanic or Latino 194,367,330 27,087,773 13.9% 2,690,123 419,125 15.6% 13,215 3,583 27.1%          


Hispanic or Latino (of 
any race) 57,729,655 5,180,805 9.0% 231,926 23,102 10.0% 568 82 14.4%          


Age 
Under 5 years 19,766,024 142,489 0.7% 307,435 2,349 0.8% 1,305 27 2.1%          
5 to 17 years 53,528,426 2,941,961 5.5% 794,222 59,214 7.5% 3,602 272 7.6%          


18 to 34 years 73,785,160 4,668,076 6.3% 1,063,331 84,362 7.9% 4,204 721 17.2%          
35 to 64 years 123,138,389 15,519,528 12.6% 1,716,735 286,824 16.7% 8,444 2,519 29.8%          
65 to 74 years 29,214,124 7,240,218 24.8% 410,149 124,594 30.4% 2,625 1,081 41.2%          


75 years and over 20,274,749 9,822,827 48.4% 267,022 138,448 51.8% 1,709 1,230 72.0%          
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Pollution and Sources
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FIGURE EJ-4
Socioeconomic Indicators
Capio Sequestration, LLC
Project No. 27222154.00
Louisiana, EPA Region 6
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FIGURE EJ-5
EJ Index
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Note:
Data obtained from the USEPA
EJSCREEN online tool.


Includes census tracts within a
five-mile radius of the proposed well.


Abbreviations:
μg/m3 - micrograms per cubic meter
ppb = parts per billion
MM = million
HI - Hazard Index
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Class VI UIC Project Information Tracking 


This submission is for: 


      Project ID:    R06-LA-0012  


      Project Name:    Capio Sherburne CCS Well #1  


      Current Project Phase:    Pre-Injection Prior to Construction  


 


General Information 


      Number of proposed Class VI wells: 1 


      Brief description of the project: Capio Sherburne Sequestration LLC (Capio) is developing a program of CO2 sequestration located in Pointe Coupee, LA. This permit


application is for an initial injection well and Capio intends to permit an additional five injection wells to support the overall project. 


      Underground Injection Control (UIC) Program under Safe Drinking Water Act (SDWA) 


             Description: Will be required 


Optional Additional Project Information 


 


Facility and Owner/ Operator Information 


      Facility name: Capio Sherburne Sequestration, LLC 


      Facility mailing address: 109 N. Post Oak Ln, Suite 140 Houston, Texas 77024 


      Facility location:    Latitude: 30.521385   Longitude: -91.718429 


      Up to four Standard Industrial Classification (SIC) codes for the products/services provided by the facility: 2860 


      Facility located on Indian lands: No 


Facility contact information 


      Contact person: Peter Hollis 


      Contact's business phone number: 832 - 551 - 3300 


      Contact's business email: pete@fidelisinfra.com 


      Operator's name: Capio Sequestration 


      Operator's business address: 109 N. Post Oak Ln, Suite 140 Houston, Texas 77024 


      Operator's business phone number: 832 - 551 - 3300 


      Operator's status: Private 


Ownership status: Owner 


 


Initial Permit Application 


      Permit Application Narrative: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-


1827/02_CapioFidelis_site_characterization_Redacted_V2.0.pdf 


             Proposed project plans, submitted with the Project Plan Submission module: 


                    An Area of Review (AoR) and Corrective Action Plan 


                    A Testing and Monitoring Plan 


                    A Well Plugging Plan 


                    A Post-Injection Site Care (PISC) and Site Closure Plan 


                    An Emergency and Remedial Response Plan 


      Computational modeling information, submitted with the Area of Review Computational Modeling module 


      A financial responsibility demonstration, submitted with the Financial Responsibility Demonstration module 


      A proposed pre-operational logging and testing program, submitted with the Pre-Operational Testing module 


      Other Required Information: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-


1827/12_CapioFidelis_stimulation_program_Redacted_V2.0.pdf 


      https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-


1827/07_CapioFidelis_operating_and_reporting_Redacted_V2.0.pdf 


      https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-


1827/05_Final_CapioFidelis_construction_details_Redacted_V2.0.pdf 


 


Updated Information 


      Permit Application Narrative: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-


1827/02_CapioFidelis_site_characterization_Final_V3.0.pdf 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/02_CapioFidelis_site_characterization_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/02_CapioFidelis_site_characterization_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/12_CapioFidelis_stimulation_program_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/12_CapioFidelis_stimulation_program_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/07_CapioFidelis_operating_and_reporting_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/07_CapioFidelis_operating_and_reporting_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/05_Final_CapioFidelis_construction_details_Redacted_V2.0.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/05_Final_CapioFidelis_construction_details_Redacted_V2.0.pdf





      Other Required Information: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-


1827/13_CapioFidelis_environmental_justice_Redacted_2.1.pdf 


 


Complete Submission 


Authorized submission made by: Pete Hollis 


For confirmation a read-only copy of your submission will be emailed to:    michael.neese@fidelisinfra.com 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/13_CapioFidelis_environmental_justice_Redacted_2.1.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0012/Phase1-PreConstruction/ProjInfo-01-24-2023-1827/13_CapioFidelis_environmental_justice_Redacted_2.1.pdf
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